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1 



^3 -$3 d\ t$] 



3 TO 2. 

411^ fl^^i, 2 °1#<?1 -jf^ S^M, <*M*| e>Tj|-tf| igo^ 

a) SBEIIa ^ ^/JE^r 'Msfe 5S£7/a^^l-5l ^ 

b) SBEIIa ^/iEfe ?WKr £<g€ ^Ko_s aJese] ji, 



c) SBEIIb H-^ ^/iE^r ^4^ SBEIIb ^ 

d) SBEIIb ^/iEb aMl^Hf £<ysl ^^l^s. S^H Q^s^r ^Ht. 



3 TO 3. 

^ 1% a^r ^12%H1 Si^^l, #i=l SBEIIa ^ SBEIIb ^/Sfe IHe!# £% v *Kr 3J<?1 



3 TO 4. 



3 TO 5. 



3 TO 6. 



3 TO 7. 



3TO 8. 
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42^ ifl^l 47*} ^ 1H SA<>M, =r§3 SBEI «-^-§r ^ i%H!rRr 5J0) ^ 



31 1% ifl*l ^18% ^ olH e>4°] «J-i $H^ ( ADP t^3i slSiiilB)-^, GBSS, SSI, SSII, SSIII, olrfc^l-^^ 

S.di S SL^S Ajaj^ 1^^^ WJEir 



10. 

*fl9lM &<H^, ttSI GBSS ^/J£tt S4i IHd-l- i^-sV^ $91 ^Hf. 



11. 

^11% lfl*l 3110% ^ <^ tg-ofl flo^, Hl-^^o] 530] ^ 



12. 

311% i-fl^l 31 11% ^ <HiL *>M-^1 %i a^-H, 3 J5 f^°l 5t 25 mg <>l%<?i ^o] sfl-. 



3^ 13. 

341* tfl^l 3112% ?• «>4^1 %°ll SJ°1^, ^If? sn 50% <>i%sl 4^ 5S#sH*l ftIM 43- 



%n 14. 

3U% l^^l 3ll3% & 4%^! %«ll f-71-2] ^Ei4 t^S^) ^-ff-S] 90% °1% 



15. 

3l2% ifl^l 31 14% %%Sl %ofl SH-H, SBEIIa^ SBEIIb^A^ p ) (null) i%sfe 



STO 16. 

31 1% 31 15% <H ^ %%3 %<H1 &<H*I, ?13 %(Indica) ?M 4 iEfe- W* cfl ^-ft^M- £%%^r ^ ?] 



3 TO 17. 
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*U* tfl^i A 16% ^ *43 *<i 4# ^fl-i- ^J^ * 4 SA^r *k q 



18. 

*l 1% tfl*l 5*|16* ?• 44^1 *°ll 4# 4^-3.^ 44£ 4£ 4H 



19. 



5*11 1% l-fl^l 5*11 16* 4 ^ 443 **11 Si* 44&4E1 4#* 4 



20. 

*U* Ifl^l 5^U6* ^ ^ 443 Sj-ofl 4# 445-43 Aj^sl Hj^s jxi. i«>Sfe ^ 



STO 21. 

*l 20*41 ^7>^ £E±r 4# ^^o.S^-Bl 51 H/pf E±r 4£4 £**^r ^ 



3^*22. 



5^l20*i £M4, Hl-^S.#°1 



St 1 * 23. 



^ 19*3 % ^sf- ^£ a^- #4 £*4^r ^ 



3^*24. 

a) -8-31 3 4<>l-& 42- 4 34 S4 #4*11 E°d*fe 44 55 

b) JjJ-JE. # 3# fv43 4* *llr# 434^ (<*M4 4* 3 #3 ^51 444 40% 343 ol^Sit If 
*)# X**4, 40% 3*3 o^Si^ X**4 444 44 4f-t" ^44 4 &4 4 343 ^3 



St 1 -* 25. 

^1124%H1 sa«H-*l, 4* € 3 #4 2 343 443 £3 4 £*43, 344 443 443 434 

e) SBEIIa 44 S5/JE^ fl:*-8r 3*H4fe SBEIIa S-^*°l, 

f) SBEIIa #* 434 3*H*tt £<?j^ *q*6.3. 4*^ 4333, 
24 443 434 
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g) SBEIIb %^^r ^l^Kr S5£//Z> ^<&#o] 



h) SBEIIb ^ S/iE^r %^-§- ^l^Rr EUS ^©13^ 3J*I ^ 



*)124*J- JEfe ^125%H1 $H A L #71 -fr^ ^°l^r € ^lRi^ SBEIIa ^ SBEIIb &»Al3 ^/SE^r 

^1 ^Hflefe HJ-lg. 



*ll24# ^1127%> f 1 <^ 5>t4^1 sj-ofl &c>|*|, lfiol^. S^SHr <qo]^ qxj.^ E^Kr 3# i*H?} ; 

3 °J tffl . 



3^28. 

*fl27lN SJM4 # 4S.«Qi 3s # ^o] « 0 v^, 



3^29. 

*H283N SW^l, SBEIIa ^/i£fe SBEIIb ^ ^i^fe 5i°J a 0 v ^. 



*1129%H1 ^44^r jsLS<*;*ll, &] iL^Kl iEfe 27K RNA ^ 



31. 

*ll24# lE^r *H25%N tt^ £ 0 1# S^fe #7)1 ^ SW4-g-^l ^ #41- 4-§-tt ^S- & EE^r #451 



^^32. 

*ll25# ifl*l 431-% f 1 <>l^ sj-ofl &<>|*|, 4£ € SBEIIa ^/tt SBEim\*\$\ ^fSH ^-£igol# 

4fe ## 



^7-^-33. 

*)125# tfl^l *)132# # ^ %H1 flo^, SBEI ^1 5/EE^r ^-a- js!^ -ft^ ^o] 



3^ 34. 
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*ll244 S4 ^125%H1 4°1-4 44 *!44 44 444^1 4^5^51 tft 7l^^S §H ^4, 44 3141 ufl-^^^l 
*| SBEIIa ^/S4 SBEIIb 4^4 4^2] =^#s] #£-1- 7l§A£ §H 4*j44 3J°] 44 



3^ 35. 

*ll244 *ll344 4 443 sj-ofl £M4 tfl ^444# 4 34°Il 51<?144 S4 3 £444 5J°1 4^ 



3^36. 



^135%H1 %H4, Ii4 3 t)1^4444 suHl 51 *H £^44 ^t! 4^ 



a) 4i4 443 SBEIIa 4^4 S.± 4 A 34 44 444 ^ °1 tt^I ^1 4* £4 

b) 4i£ 443 SBEIIb 4^1 Si 444 £4 444 4 0 d4°144A4l4 431; £E4 

c) 443 SBEIIa 4^4 S/SE4 li SM§# 44 4i£ 443 SBEIIb 4«14 S4E4 4i 4 
5^144] 4 13:7(1; 

d) ^443 SBEIIa §5 SBEIIb 4^4 S/5E4 Si 4^ 2-43 1;44 £4 4 3 44 4^44 4 ^ll- £44 
4, Hfl443 Tj-^ =^§51 SBEIIa £ SBEIIb 4«J14 W£4 li 4^ 2-44 44 4 343 ^ ig-^ . 



3^38. 

*)1374°)1 5a<H4, * 4*j44 4?fl4 43 saas& 444 £4 sbeiw 444i 4^ 44 4Hs # 34 s.^ 

41- 2^3^44 44€ £-4 431- 444 i3.3\^3.43 3^43 *7fl ^ ^fl# 7i^j5_s. 31-i 4*j44 
3i4 £444 44 



3^39. 

*ll37tN &<>H, € 343 4^ 4314 4 2.^ 4-2.3.43 S) f*fi- #5] SBEIIa 4^4 2E4 SBEIIb 4 y J144 

44334 %Mls. ^3434^. 4443 4313 ^7fl s&4 43H1 32^H 4*344 4^11- £444 3J4 4 
4 



40. 

*ll 1* 33 *U64 4 3^ 443 4°ll ^14 44^43 444 4444 431# £444 4^4 4 443 W$ 4^ 



3^41. 

4i4 44^1 SBEIIa ^ SBEIIb 4 a J14 5l/lc 444 44 4 ^44 A J44^1 ^4, 2 °14-2l ^144 «?4 444 ^ 
444 4 SBEIIa 44 4/SE4 44^1 9*1H11- 4444^, °14 ^^51 44 444 4 SBEIIb 4^ ^/iE4 4^ 
51 ^^1^1# 0 j-3:444 2 =-1421 4°J^ «14 44^1 -§-£. 
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3^42. 

^41%1-i ^M^l, ^44^ ^'A^ S-^K iLS^l €-*r, aliL^H], 27>4 RNA §-7} ^ <y$l$] 



l-^^-7li4 at # Sfe SBEIIa^ <3*M ^ # SBEIIb^l 0 ^rS.^}^ 



^^44. 

*H43<§-£l «n^l S^ttt 



^^45. 



3^47. 

£ Si Ha (SBEIIa) £^-§- iE?h £ 4^ 9> ^ *1S.£ 5? 

Sfll tirtt 3H4. 

^# 7d€-^ 2 7>*1 4°d^l £4, ^ <5V^S.i * oftS-^fl^- if-tHl. 4^5.^ a-1,4 933^ #f-SAl£L 4^3. oi 

al§ ^#21 «I1tt^S1 tM§£ 4 7>43 =^iL 13:^1* 5l*H t 5 JS4. 3N, ADP-^451 

+ 2) ssiil 4*fi (ADGP)^r G-l-P S ATPS-SM ADP-#f-2i£| f-«H *^S| 

f-*t 4-^34-4 -i^s-i ADP-^-^-aife -*1bMH slit 7l^s] a-1,4 iflsl 11:4 

6.S 01^*14. ^ 4£ ^1 (SBE)^r a-1,4 ^¥-4^ 4^3] ^-sfl-I- f-SH 4x)*]-g- £<ytt €-*fl^ 

£fl«-=r-§-*)l iflS 0 1^1?1 413-4 a-1,6 ^^4. SBEfe a-1,6 a-#3]44?H £<y 4 t Sftfe -fr^^: 

ti«l^1 o>^S.^l^Sl Si<H^ f^-S-tb ^tt£ "^l^S, ^$^1 5:4i^r ^t-g-Sl-fe- 7]^o) fl- 

^3*1^ S»i5-4, °d-T- S-^l ^IWM (Myers et al, 2000). 4 7flSl %^ol jl^ H^d\)*)S>\ ^ 

^91 ^ S^f ^ol A 7 -\^\ 4 4^5-1 oli^^fe JL^ ^#2] Ufl^^ 
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^,4^4*1 ^^7l^M 44^ *1^b}H cfl^H (Wangetal. 1998a, Buleon et al, 1998) 3=^ 3 
444 444 4^S ^r^^ 4^4 (Abel et al., 1996, Jobling et al., 1999, Schwall etal., 2000) ^3 

°A^°] *H43<H &4. ^4, 4^ ^4 44^ «^ 44^1 °l^*fl3 ^44 714^4^1 a 

o]E^l 7 l^^^A>ol6]l^ 3711 4°1**13 44*fl ^4^^43*1*1 &44. 

4# nfl-fMH, ADP-l-f^^ ^^^14^ 2 7M^1 ^l^^^^H, *1^44^1 °M^l-4 

^Jl4^-44^ ^IN^^M^ *^tb4. (Denyer etal., 1996, Thorbjomsen et al., 1996). 44^ °1 
^ tfl^r 2 7fl4 iitffl ^lf-^^4. 444°M^ (sfta 4r44 £ l^iflol^ 444 n 

S] jl 4^r 44 ^7flSRr *g 44 4444. (Giroux ^ Hannah, 1994). 4 7f4 4^4 4^ 44^ 4^- til] 

4^1 **fl*H, 44 44 4^-44 44 44*11 (GBSSH 4^ AS. €*fl£H 5^ 4^ 5 7}^ ^ 

4°H 4*114 2 #5] ^Bfl (SSI, Li etal., 1999a, SSII, Li etal, 1999b) ^ 7>-§-^ 4^4 SSIII^14 ^*14tt *U3 ^ 
Bfl7> 514. (Cao et al., 2000, Li etal., 1999b, Li etal, 2000). GBSS^r 4^^ 4 A ^1 44?] 5^.5- 444 

^ (Shure etal., 1983), SSII ^ SSIIH4^ ^44*1^7 4^^4 4^71 4444. (Gao etal., 

1998, Craig etal., 1998). 4 GBSS (44) 444 4 1£ 44 [Wangetal., 1990 H 7}^o] 4«4 4£|>ffl 

^ ^144- (Terada etal, 2000). 44(waxy) 444^ ^4 5 44f^4"l ^^44, 7l4<5] # 7l 

4^1 ^fe- 4^541 ^fe-4. (Hirano ^ Sano, 2000). 

^H-^l^^ 2 7>44 ^ 4*] 4 SBE, ^ SBEI ^ SBEII^l ^4^H 44. SBEIIA 2 7} 4 Bj-<g, s SBEIIa 

SBEIIbS. 44^ 4444 4 $14. (Boyer 3l Preiss, 1978; Gao et al, 1996; Fisher et al., 1996; Hedman 3S Boyer, 
1982; Mizuno etal, 1992; Sun etal., 1997; Sun etal., 1998). Z£4, 44^ SBE 35^1 4^i^ l^^U °A 

^1, H^4^ ^4 i49kDa SBEI (Baga etal, 2000) 55 iL^4^ 50/5 lkDa SBE (Sun etal., 1996)7} &4. 
7114 ^ cDNA 4 (Nakamura 3l Yamanouchi, 1992; Mizuno et al., 1992; Mizuno et al., 1993; Mizuno et al., 

2001), 444 (Baba et al., 1991; Fisher et al., 1993; Gao et al., 1997), ^ (Repellin et al., 1997; Nair et al., 1997; 
Rahman etal, 1997) S 7l4 4#i tflsH ^444 ojuf. 4 <g 3^ £ ^f^OHjn ^ 4^1^4 4^ S-^HH S 
4 444°1 4^4A4, SBEI, SBEIIa ^ SBEIIb -fr^S. 4444. SBEIIa 5? SBEIIb^r ^S. 

^ 447>4 ^4 4^HH 4 80%^^ 4^4 4444. 

I£4, SBEIIa, SBEIIb ^ SBEfe ^5] sfl^l ^14^ A 14 ^ ^4 ^4i A i Jl 7]^^ S^i^ 44€ 

4 44. SBERr ^ 5 444i^ ^4-^fl4 44 44AS.^b] ^^44. (Morell et al., 1997). 4^H^, SBEIIa ^ 
SBEIIb^- ^4 ^4^1 3^1 4711^4^1 4444. 444i^, SBEIIb^ ufl-fMH ^4 ^^fl?l 4^3, SBEIIa^- a 6 !!^ 

^^S. $7fl^4. (Gao et al., 1997). 4i^, SBEIIa ^ SBEIIbfe- ^4 4^4 4AS. ^4^i $^44. 
(Yamanouchi ^ Nakamura, 1992). ^^14, #tgcq 5 ofl ^ ^>ol 7 } ^14^ SBEIIa^ f^4 ^^1 4^1^ 

*\ 4^s]^, 7fl44 ^4 (DAF) 3^^^^ ^#£1^ 4^51^14, SBEIIb^- 3 DAF^4^ 7 ^^A 7-10 

DAFi*] 44^?I ^4i^ 44^44^, ^^4^ ^^^1 ^4. (Mizuno etal., 2001). S ^4i^, SBEI 
(Morell et al., 1997)^ 7}^ S-^i^l ^^4^ 44, SBEIIa 5 SBEIIb^- 7^^ ^ ^ ^§--4^ 4^ 

^^4. (Rahman etal., 1995). 

2 7>4 ^^^1 #^-4 4#i ^fl44, 7^ ^^^i 4^M ^^4^4^ 4°d 44^1 S # 

#444 4<y ^-§-4 ^^144. (Myers et al, 2000). 444 ^ Sugary-1 1-44^1^ 44^1 ^ 5- 

4°ll^^ 4^4 4^51^ 51^4 (James etal., 1995, Kubo etal., 1999), #4^1 ^4°l^r ^1^4^4^1-4^ 44 

4 s^4444 4°J4 4^ ^^44. 4i^, °1^444^1^ 4^14^ 4^^^ H 44 
^^^41^-^1 (Fujita etal., 2003), ^1^444^14 4^^^4 ^4^^ 4^44^ 44^4. 

^^5.4^ 4^.^51^- tflS^4 ^4 4^1 444# 4^1 S 1^1 ^1^1 ^4. 



[a i] 









^M^^Ei m&§\^ Em mi\ &± ^ 


\ 


<zz> 


SBE OI^SEH 




as 




M 


SBEI 


CDNA 


D 10752 


Nakamura ^ Yamanouchi , 1992 | 


SBEI 


>ll^ 


D 10838 


Kawasaki et al, , 1993 j 


RBE3 


cDNA 


D16201 


Mizuno et al ., 1993 | 


RBE4 


cDNA 


AB023498 


Mizuno et al . , 2001 j 
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cp ^ -A. 


QRP 1 
ODt 1 


cDNA 


U 17897 


Fisher et al . , 1995 \ 


}|k 


AF072724 


Kim et al. , 1998a I 


SBEI lb 


cDNA 


L08065 


Fisher et al . , 1993 j 


^ 


AF072725 


Kim et al . , 1998 j 


SBEI la 


cDNA 


U65948 


Gao et al. , 1997 j 


□J 


SBEI 1 


cDNA 


Y11282 


Nair et al., 1997 j 


s-\ r^. t~ l 

SBEI 


t-\ * i a n l hi i 

cDNA ^ 


AJ237897 SBEI 
AF002821 (SBEI flSSfl) 
AF076680 (SBEI 
AF076679 (SBEI cDNA) 


Baga et al . , 1999 j 

(— \ 1 I 1 J /~\ /""> 7 I 

Rahman et al . , 1997 | 
Rahman et a I . , 1999 | 


SBEI 


cDNA 


Y 12320 


Repel I in et al . , 1997 | 


SBEI la 


cDNA * Jfe 


AF338432 (cDNA) 
AF338431 (^274 


Rahman et al . , 2001 | 


SBEI lb 


cDNA ^ Tllfe 




WO0 1/62934 | 


SBEI lb 


cDNA 




WOOO/15810 | 




SBEI la §J 
SBEI lb 


cDNA i! ?1lfe 


AF064563 (SBEI 
AF064561 (SBEI 
AF064562 (SBEI 
AF064560 (SBEI 


lb 

lb cDNA) 

la 

la cDNA) 


Sun et al . , 1998 j 



444 ^ iiM14, S4 4^^ 4^^ ^4 (ae) 444^4 ^44 SBEIIb -fr44i44 W^44 

*3^4^ 4°_S. (Boyer 4 Preiss, 1981, Mizuno et al., 1993 ; Nishi etaL, 2001). SBEIIb 1-44*1 

44 44 444 ^ A cH?l M^ff 4444, 44^444^4 ^444, 44 ^ yjr:- 

^ #;£44, 444 wl4 «DP17, ^1 DP8-12)4 44. 3E?h 44^1 €443}- 4£7f ^7>44. 5&4, 44^^ ^ 4 
h^^o] "f^-o^ 3)o1^ i^s] ^^o] 3r^oi ^D^. (Boyer etaL, 1980, Takeda, et al., 1993b). #<*fl 

4, SBEIIb4 4t"445L 444 4 18% 4 p ^i| £f^Rr 4^ €*H 4 25%?] 44^ 444 ^J4?b4. 

(Nishi et al., 2001). 

tttfls, 4*144 (Mu) ^444 a^s. 44*i sBEiia 4^4 «-«i4 £S£//^44i44 444 4# s 

44*l^r *1#*1 §1 4£i4 ^^41:44^ ifl -ft 44(Blauth etaL, 2001)5] £4i4 4^ 4#:^f4 ^ 
4^44. 444?i SBEIIa 1:4*1 4^ 4 € ^!#4 44^4 445L44 £fl 4 4 -fi-S] a) $1 447} §fe 4^51 

4444. (Nakamura 2002). 444 S € S-tMH, SBEIIa ^ -fr^Wfe 4^14 4444 Sfe4. 

4^M ^114- fe£ 4^^ t^f,^ 444 4^4 4^4. 4 t S4 44^ 44 (>90%)4 ^44^r LAPS (4 44 
5L44 4£) 4^ttt SBEII 44*^ 44 444 41:444 SBEI 14H44 444 #^4 444 d 1^^^14. 
(Sidebottom et al., 1998). 

#4^14, 444^4^1 44 X §*1#7H14^1 ^ASBE4 ^^pg (SBEB, SBEM1 44H 444 444 
44 44*1 4#444, *fe 44^ ^^^1714^ (Safford etaL, 1998). SBE^ ^^tt^^^l °J: 

h]aji^ (SBE A, ^^A-]^ SBEIH ^}%H 4^^.^ 38%^- ^44 ^4fl:4. (Jobling etaL, 

1999) . ^44, SBEIS-^ 4^ 2:^^ 5^£7/4^-^ 4^^^-4 4^^^ 4^ 6 1 60~89%S. «49 
^ S°l ^7LS4. (Schwall etaL, 2000). 

^^14, SGP-1 (SSII) 4^^^1 44 ^^4 #44^1^- 44^-44 42^14 4^44, 444 44 4^ 5 4 

30-37%^ ^7>4 44^ 444, 4^J^ 4^4 4 8% 4^ ^7>44. (Yamamori etaL, 

2000) . 44^^- ti] 4 ^ } ^ (s-if- aslb. it1 444) ^-4^ ^4444 A 4^1 444 4^44. 
SSII 44 4 (null) #44*154^4 44^r ^4^1 *l-!-44*l 4#^444 44i «144 4444 4^7} 4^44. 
44^ 44 4^4 44^14 60%^44 50% ^4^4. 

444*114, dulll #44*14 44^^ 4^4 44 44 4 ^4 44^ 4^4 4#44, 44^1 4^4 44 4-^ 

55 444 4 , S^4i4^ ^7>4 44^^1 ^44. (Shannon 4 Garwood, 1984). #44*H 444^r 444^r 

4^1444^1 4*1444 (Mu)# 4-S-4 444444-S4 44*fl ^14^ *4 4 ^^^14, 44 444 IKSSIDSX 
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34 aif 4£.44t ?A±£- 4444. (Gao et al., 1998). Sir 41-333 SSIII 43 ^4-2.5-3 ?444. (Li et 
al., 2003). t-333 34t 141434 434 4^4 4^3 SBEIIa 434 4t4. 334 443 34 44 ^ 

# i-i #4 444 333t 433 sa^i &4. 

44 44333 f^i-4 3-§41 4 1 fi3-i-i- 4t .SL33 74)7]- 43384. 3t 433 43s.2i 443 4 45%3 ji 4 

p jSi Glacier (AC38) 3l, 3 'I 4443 o^s^l- 4 65~70%3- ^7>£ Ji33 SS/£?444333 443 4e£ 
t-^431" £444. (WO02/37955 Al; Morell et al., 2003). 444 3434 4£4 4444. 

# (Qo^a satJvaL.)-& 7ll4:£4433 7>4 43-4 4# 4#°H, ^4 3 3 3 3 , 4*1 $.44$] 4 90%-i- 43433 
^4*U 44. 

#44 ^4, 33 3 444SH3 33 443^ 44. 443 1-33 4^t 3B.4 S 335.4 at ^3 343 3 
4 443 14 S #14 433 tfl*M 444 144 3€ 4 44. 433 ^44 43S33 ^ £<>i 13451 £ 
134 41, 1-4, °ll?i3 3434 t£, 3£ 51 34 Ml 344 44 ri^l S3s3 4 $14. o^s*!^ 

ffl ^0]6|)A|tf| igs).^ 4^35040] 4^4:4 ^BfllSh ffit ^43 ^|^7l- € 4 &4. 

34 24, 4*1 44 »^£i 444 4 4t 4i43 44AS 3 1 3 t 1 3 t 4 44, 4*1 34 44°)) 3 

43 34 4-2-4 33« 4^4. 444 ji o}igsi 4 144 444t 44££3 3S-43 44471 34 4 

44 S £34 44 433 4433 7)1433 44. 4i43 4451 3^4 i4t 4 33#43 4s33 4*1 43] 
3444 144t 33334 3?4t 343 143-4 3?4t 3H13 4344. 334 33 3444 

34 1444 31^43, 344 443 433 14421 ^7\x\?]5L, 43-3 *|5]3 «-^4 4444. ^43-°-^ 
4^43 44 at 343 33 347} 3^33 44 34, ^44 ^4?} 4^A3. 44. 

SEr> /MS ^§-4 h4H^4 ^-g-^°l] ^44 ^§4^as ^I^eI^I 4^ 7l^-& ^1^4^ ^af-i 44€ 
4 51^, °414 4^4 ^^°11 4€4 4^A£ ?]§H 4434*1 44 °411« ^^7^431^ 7143 ^44 
^^^171^ 4^4. neisH, ^]a4°l4-l5l n| 7 fl^ ^Efls 4 4^ ^43 ^1^4^ 44 443 

44. 

m]ss., o\^S-^ m]%o] 40% ^4t! 444 4tr 4^ 43 ^ 513 44. 445.^ 444 S iL3 ^4°1 ?33°1 
$41^ 44, n fl4 4H5L^ 44 4 7^4 ^^^1 443144. ^414 4^433 44-^ 3^3 4i44°H, ^3 
44 ^4 44 4 B ^i 44 44 443 °J4°W 4A4 3443 334 # 3 i444. 

4^4^4^^3°11 37)14 4^3 4^13-5-S 37114 3 333 3^3 ^ 433£ £444^ 34 434 334. 
4 3333 7411^ 04^4 ^^^1 « 4^^i- 12.4 i44t 33434 44. £4, 4 4 133 
33 3^-334 afe 74114 2.^ 43, 43, 3=3 3 44# 3, 333 2 343 43 43 JE^ 43 4 333 3 3 
as s44 ^444. 

4 333« 443, 443 741143 4t 4, '^444' 3 33 41, 31- #4 '£44^' 3 '£444 £44 34 a 
t 33 at, 34 at 333 ?4 £44t 34 444t 3 33434 434, 33 3 34 ^4 at 33 a 
t, 34 at 433 54 3343 4t 3 as 33434 44. 4 414 43 333 43^s 334 4 1333 

3 33 4*HH 343 33« 3443 4t4. 443 as 47>3 334 3 434 4 13333 334 4 

4 43 4 413 33333 1344. 

4 13333 341 3 33-3 £-33 33 444 413 434 413 4443 74114514. 4 13333 334 4 

2 £-4-& 4 13333 4^£ 3444. 1 343 43 £-34 344 43 343 42t 43 at 43^3 443 
33t 4333, 334 43 344 £2x^511^3433 443 3433 333 3443, iiH^H^H^ 44 

3 3433 333 34-i 1344. 

4 13333 -344 43 43, 43 '-3-43 4^3't 433 34 at 343 ?3 333 4^s43 434t 3 
33,133 ^4^s43 4^3 33 34 lAt Si4t 34 443 1 3 As. 44334 44. 
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£ ^1*H*1 <?I4ft #7}$} 5.7}^ IUPAC-IUB ^44 £14<*I S7]»^^4 A 

^ 4*114, C^r *l£4, G^r 444, BH4* 44^4. 

*U3 4^HHH, 4 4^ 44^1 44§^ 445-^ y 14*l 40% °l#6i ^4* Sft4^r # 

^ 3H4. SBEIIa 5 SBEIIb^ 4^ ^ 4^°1 4^4 3H 4^144 ft ^WW, °l^r 2 443 

igojcii ^4<*I 4^4 <*M^ ^4^ ^oi^ 

a) SBEIIa 4« ^/^Ett *^^r ^H4Hr S££//^44^ l-<3iflol * 

b) SBEIIa ^/^Ett ^H^Rr 51^4 ^€ ti^^j, 

24 4°1^ 

a) SBEIIb #4-8: ^*fl^Rr S££//Z> 444^1 l-^^o] ^ 

b) SBEIIb 3?/Bfe 444 4^Rr £<g^ q*i±s, 4^4 4^44. 

ft ^^#7}^ ^444 °1 ^S^44*Hr 4^4^, £_^<*z\} } 5]^_4«y 27}4 rna44# 4 

J> 44 4 $14. Kr, 44^ 4 <$q^ l- 0 d4*l 3^ ^44. 44^ 

SBEIIa SBEIIb 4^41 ift4 4 514. 

Till ^H^l ^Hf-fe 4^4 4^ SBEIIa ^ SBEIIb 4^4 ^/^fe 4 A c34 iftft 4 $14. ^13?] S^H, 44^r 

SBEI 4^4 ^ ift^ ^ $1^-4 ADP ^1^^444 GBSS, SSI, SSII, 

ssiii, ^444^1 4°d^ s.^ ^ €#44^1 4°d^ 4«r^l 4*34 ft^lS 4W 4^ 

4^4 ^4E^r %^ 44^ JEE^r tfl43 ^tj- ^ ^4 ^4^ t^HH, 44^r 4^ GBSS 4 

*J]4 444^444. 44^1 4^1*14-1,44^ ?]^4(Indica) 4^4 £ft47l4^fe ^^4^4 

# ^ft-ft4. 

443 ft ^3HH 44^1 4£f^ 4^^ 50% *14*14. 

44^- wi-^^o] ^01 4^4^, ^^fli^, 4 25m g ^l^Ji, 4^4^!^ 4^ ft^^l ^4^1 

aeN^^l^l ^^^1 4^:4^ 90% ©l^-oi ^th] ^^014. ^^^1 4^:4^^ 50% 444i^ 4 

i£ft, ^ 4^^: ^2^1 ^^lii^ 4 4^5] ^115] ^ sl^r 4 ^1#^r iftft4. 

4 4^^1 m S ^14^1 ^11^1 4^H^1 4^4^ ^#ft S 4^1 4ft ^<=>14. 

^15^1 ^1^1^14, 4 4^4 4 4^^1 ^11^1 4*H^ 44^4^ ^44 ^/>4 4S-8- Sftft^r 4ft 
^^14. *l^ft ^4#^ 47>^ ie^ 444 3^4^ ^44AS4^1^ p ^44 ^ 44^1 €-4#4 ^44 4 §14. °1 
s-ift ^^8*^ - 4 4 $14. 

4 4^^ ^16^1 4^Hfe-^3^ 4^i^ ^14^714^1 ^a^^^afe Sft4^^4^1 4ft5J^4. 
4 4^^1 ^17^1 ^*Hfe ^j^tr 4 AS^^-fe 4^^1 4ft 51 ^l^ft 
a) 44^ 4<^1# 4s 4 f^4i £°J4^ 4 7]]; ^ 
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b) 44 443 44°1 40% 4!3.i«- £44^, 45. 4 ^# S^r 44 ^#4 ^-^4r #311- 

S444 40% <>143 M44tr 4^4 £.444. 443 4 ^443 SBEIIa ^ SBEIIb ^ 

0134 4^3 44 °143 44 ^ iflo)^. i44±r 341 44344 ^ 7l A-^ 440] lgo^ 

a) SBEIIa 4^4 3*l4Hr S5£7Z3444sl t^^l 5 

b) SBEIIa 4?! SJ/iEfe 4^4 ^M44r E°tS^ ^4 A3. 4^]€ #e»sM, 
24 4^3 ^ol^ 

c) SBEIIb 1t« ^/iE^r 4^J4 SM4fe S.BEfl& 4^43 1-^3€°1 3 

d) SBEIIb 4^ ^/ZEfe l!4!4 4^4Rr ^iHS 4$ 3 *1^4. 

-fHS3 ^°1« E°d4^r ttTflfe <^44 £°d4^ 34 £444. 3<?i^ ^4*& 4 ^ISS. E<g« 4, £ 7fl 

A Jlt 514. 3tP8 «I44 SBEIIa S/afe SBEIIb 4« ^/EEtr «4S] 4141-1- 4^444 34l4ltr 43 314 Ji2 

341, el-S-43 E^r 27} 4 rna 44°1 5J°1 44344. 

JE4 443 i^Hr 431tr 44444 a^r 44« 444 4s. 4 3# JE^r 443 1-^^°144^ £44 
4 $14. 

44 43#£ SBEIIa^/^ SBEim]*\2\ 43 n ) £% v 4 4 514. 

4^3 £°d4^ 44m 443 SBEI £31 */J£fe- 4^5] 4^44^1 4i« 443 ^4 4 514. 

4* 3#-& 44 3£i33 4^S.i 4^ofl 7l3i4^ ie^ 44 ^#0] n^f^H SBEIIa WS.^ SBEIIb #33 ^/ 

a^r 4^3 4^3 4^ofl 7l^M 434 4 514. 

°1 34 4^ 0^^4444 4 3 #3 £^3^ 34 3 £#t t 51-^, 3^ huh 343. H<g^ 4 $14. 

4 4^3 4183 44Hfe *11443 SBEIIa % SBEIIb 433. ^/JEfe Si 43 2-43 4i4 4S4 4^r 4 3#3 A S 

3 433 44 3JAS4 

a) 4$s] SBEIIa ^/a^ ii 4^4 4^ 44# l- 1 ?! €«1 44^41 ji; £E^ 

b) 4iS 4§si SBEIIb 4<fl^ ^/a^r Si 4^4 4^r #93 , fl 0 14* A l?l^; H^r 

c) 4^4 4§sl SBEIIa 4^^ ^/a^r 4 A ^4 4^r ^#4, 4^4 4§s] SBEIIb 4^^ ^/afe- Si 4^4 4 

d) flfl44^1 SBEIIa ^ SBEIIb 4 U J]^ S/Sc Si 4^ 2-4# 4^ 4i^ 4 A J4 4fe 4 ^#^1 4^4 

o] 514 4 ^#4 4^4^ 4 a^44 4^1 SBEIIa 4-34 Etfe- 5fiEffi& 444*11 41 € 44 4^s ^ 
35]^4^r 431 4 £44 44 4*1* 444 +el^£ls.^]s] *]zl^s) &4 5L^r 4^i ^4^ ^#4 4^4^ 
431# S44 4 514. 

o] &14 4 ai^4 43l^r 4 ^#^1 sl^&clS-^s) f-41-, 4^1 SBEIIa 4^ a^r SBEIIb 4 B Jl ; a4 14 

*|7lir 4^11s. ^2el^Ai7]ir ^7^1 ^, 4^11 14^1 ^ 4^ ^#4 *^4fe £44 4 Si 

4. 
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^444. 

t L i£ ) s_ ^ ^3 sBEIIa 5 SBEIIb 4^4 44£^ # flft, # SBEIIa 

5J/5E^r <**M# #3:^4^ £4 ^ 4 SBEIIb 44 44E^r ^44# #3^]-^ £44 2 

ol#£l 44^ *J]4 444 44 4°14. ^44^r 444^ £4, 2.^4 44, 244RNA44 5? 

°J44 S-g-AS. 444 ^14 4^!€ 4 $14. 

rr^ ^ ^4444 ^4 4°14 Sr4^ 4 € SBEIIa4 ^44 5 #4 SBEIIb4 9*lH* 45l444 £4 

4 ^4:**H1 44 4°14. «:43 ^4tt ^7} ^ ^ £ ^ o_ ^- A)|3Eol ^}ol ^4£4« 5. 

^cfl ^ ol^^Ho]: EE*h £ lfi;^£ ^AV S^Rr S 4 41:* ^44 

^-4^ °1^^H 6 > 44. 

£l.f ^ £4 S4i I-fr44 (SBEI)# 4^44^r cDXAS] 41 - 45: D11082(44 4Jl 1). 

£ 2. € 4£ £4 Ha 444 (SBEIIa)^ 45:44^ cDNA4 4 <g - ^ 3 ^ *]i> AB023498 (4 4 i 2). 

£3.f ^ &4 5.^ lib 444 (SBEIIb) # 45:44^ cDNA^ 4<S - 44 45: D16201 45: 3). 

£ 4. pBC SK-^ #<gS € SBEI 4444 4^ 9-5] 500bp ^:4-& S^fe H pRint9_BC^ 7M£. 

£ 5. 27M-mA *M# A4 7lt£. 4-8- ft 444 i^4 £4fe HSBbI, €^ 4%H44 SBEIIa E£^r SBEIIb 
CDNA4S, (Rint9), 444^ tffl^N4^ SBEIIa ^ SBEIIb cDNA 4 2 4 44 #444/1:^ 4^1 44 4 4 

°14. ds-SBElla ^ ds-SBEllb 4444 44#4 ^ 4 44*^ 414 4°H44 4°4^^4i 444 1344 
44 4^- '^1^4"RNA43:1- S444. GT 4 AG Tr€^li4H^ 444 ^41- ^44^ 4 4^ 

^#4°1 A J44. pRBELIR (pBC SK-(4^/Rint9/44 4^))^1 7H4^# ^444. ^4, pRBEIIa.IR $ pRBEIIb.IR4 

^4 44^5^344534. 

£ 6. #4^"p]^ ^4 pBxl7casNOT^ 7fl4^# ^4^4. 

£ 7. € SBEIIa (4 4 4s 2) ^ 4 SBEIIb (4 4 45: 3) cDNA4 4£l ^h. 44 44 (44 4°l^)^r SBEllb4 4°1 
ji, ^ Ai<g 4°l^)-& SBElla4 4°14. 5' 4 3 f 44 4 4^ *^-4 *°J4* 44 »7l ^444 

£ 8. 444 4444 44 1-i 444 SBEIIa, SBEIIb 4 SBEI 3' 4 4* 444 444 4^4^ ^^4^44 4 

BLAST #^#^14. 

4 4^1ii4, 4 44^ 4^^^ 4S 4^4 4fe, 4^1 4^^4 44^^1 4^4 wi^o] 40% ^14 ^44 4 4# 
^1 44 4^4 4^44. 4 444^14 ^4* 44 4^ 4^^ 44^ *}^^ ^4/^4 (w/w) 4^^, ^ 44 
^1 ^4^1^-4 44^^^] ^l^AS- 44. 44^ ^1^^ 44^4^1^ 45%, 50%, 55% ^ 

60%, ^ 44 4444^11^ 65%, 70% H^r 7 5% *14. f^^-S 4^14, 4^^^] 44^ ^14^ 4 0-35% 
°14. °1^4 4^^: 44 44^^ 4§- &4 Ha (SBEIIa) ^ 4§- &4 lib (SBEIIb) 4^4 ^ 44 2- 
¥^ 4^°1 4^£]^ 4* ^44 4 44. 4^4 *^^4 4^4r tii^q #^ -^^^ ^ 

tii^n 40% ol4, 44^4^ 60% 6 14^1 € 4^4, ^4 44^4^1^ 75%, ^ ^4 44444^ 
^Mi 90% 95%7} 4 4 44. 4*411 ^ 44 se^ 2-^^- 4 44^i4 ^#44 ^ 4 44. °1^4 4: 
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3 SBEIIa 5 SBEIIb 444^1 4^171^ 44 £4* 4 $144 H^r, #^4 safiHs 5 SBEIIb ^x}, 3^ °1 
#^ 2:44 l-^^ol© ^444 44^4 SBEIIa 4 SBEIIb 4^ 2.^7]- 4^4 4 $14. 4^4 ^ 44 ^ t" 

4^ ^4, *H##4 ^31^4444 444 ^M14 4 S4. 

4 ^Afl^cfl^ Al~§-£ 44 ^ -g-0| "^7]-^", "^Ml^", "4W 4^ ^^4^1 4# *M#4 Wl ^ 

^ K ^^144 4°1«- £^4^ 4^4^441- 4444, *1^4 4^S Ej-<9 4#^^^:£ 44 

4^*11 4*H 7M^H Sfe 4*1 ^44. 

<44^-^ 4 ^4 A "H4 Q-1,4 444 ^43-4^ 4 of^^^q ^ c^^B] m^^"^ <4i"4 

Takeda et aL, 1993b; Fergason, 1994)AS. *1^4 44^5- 41!4 44« ^44^ ^AS. 4444. 445^ 
44^ i# #4 90% (w/v) DMS0f^l4 37l tifl^l HPLC# *1*4 4^H4 ^4^ <y44 ^ ^44^ A 4 
*8 (^17W < ?] Int, 4°^^), 4^44^ 3*W, i» 44 i H 7l*M 44 4^1 4 

4^ 4 $14. HPLC ^£ 4^1 (Batey ^ Curtin, 1996)1- 4 $M4 SEfe H**]* ^44^1 

»4 4 $14. 44 ^4 5 445^ 4^ *-^44 ^4 444 4^i^4 5 ^3:4 44*11 4I^V 

^ 7il4^ wlH^^ $14. 

€ *H4^4 SBE[Ia SBEIIb,. 4^^7)1^- #4^ 444 ^r^Rr 44# ^44 4 §14. °l^r 

i# #4 ^^^#^1 44 4^^^1 4§ ^ 44?1H H^, i# ^ 44 4*1^^4 £4, ^4"4 

^ 4*1 RNAse 44, 4°lH^43H 44 £fe ^44 #^^4^1 4^fl SbS- (RT-PCR)i 44 44 

mRNA^ 4^4 4^cH 444 $14. °1^4 ^4^^ SBEIIa SBEIIb € 

^^<^1 ifl4^a^^ 4^1 H^r^ll-H^r 44^1 ^d^! S 4^1# ^1 ^44 4 $14. ^35]^^ 4^1 
SBEIIa ^/^fe SBEIIb 4^ ^ 4^4^1 4^4 4§« 7lis 4 4 $17-14, 4 ^#^1 44^1 S^^, 

§7>5l til^ Of^^^ til-g-J^ 0>^^^]B] A]Z|^ 44^ 44* 7l^ § ^ si4. 

SBE 3l£ 44, i# #4 S^S4^1 7}^- ^4 (Boyer 5? Preiss, 1978H ^^H 4^4 4 $14. ^1^4 4 

-^^^^^14^1 ai ^14 t^^i i-^^l i4*-7>-g-^ ^4^1 (a-D-^f-?t)S. 5-°J4^ SBEi ^4 A 

^4 4^44. SBE %^ #4?> ^4^1^ 4^15-4^1 ^44 ^4?>-4^^^ 4^1^ 44s^1 

A^-H ^14^ 4^4 4 $14. ^4, SBE%^^ g 1^4^4^1 °H4 7l-S^ ^^^^^ 

4^ 4^4 44^-1 4^4^- 4^1 4^ ^14^ 4^4 4 $14. (Takeda et aL, 1993a). 44^4?fl4 * 

^ SBEI 4^ 47fl7] 4^44. SBE^ ol^S^fe^l^^l^^l^i+El-ifl^, il-l-^ SBEfe^l 44^ 

^ 4-^r 4^4 44^fl^, SBEIIa ^ SBEIIb^- 44^4 71^4^1 4^144 44^4. ^4, ^4^1 
^-44 ifl^ 7li*M ^?4€ 4 $14. a*, SBE 4«^S^ 4°1^ 4^11#444^, iSfl ^ ^ 
^J4 444^ 4^4 4 $14. 44^4 4^^1 6 fl^, SBEIIa S SBEIIb 4^4 ^tf 4^4^ 4^, i44 4 
SBEIIa ^ SBEIIb^ N-44 4^1^4 ^44fe 4^^4^ 44^ ^7>^ 4^1 # 444^ 31^4 44^ 
J£fe ELISA ^4^1 ^4°^ 4^44. SBEII tt^^r 44 ^4^i A J4^^1 ^fl4^i^ ^ 4^^^ ^44 47>^ n 
^14 4^4^1 ^44^i ^flsRr ^44 44^1^ 4 4^, 4 0 ^4^ ^4^ 444 4 $14. 

^7>^ ^ii^, ^ *^^r 44^ 4^^ ti 14°l 40% ^14°1 4^4 SBEIIa S SBEIIb^l 444 4^4 

4^ i34 ^4 444 4444^1^ 4^ A 41^- 4^4 ^1^44. ^4, ^4^ 

$\ SBEI 4^4^- 44444. SBEIIa ^ SBEllb4 3:444 4^4 4 $1^- 444 44 A S4^ 4^ 
^ SSI, SSII, SSIII^14. ^4, 4§ 4^-4 aJi^ «\m ^ ^1^4444 ^ ##444^1 444 44 A 14 4 $14. 
43^1 44^4^ 44 4 ^7fs] 7^4^^ 4^4 4 $1^-4, 4444^11^44^4 4^^1^^ tfl^H 
40% °14, 44444^ 60% ^ 80%, 44 44^4^1^ 90%^ 4^4 4 $14. 

47>^ 4^HHH, 44 4^^r ^4 ^14^1 3:4^4 ^!#i4 4^4 4 $1^-4 il- *4 SBEI^e^ 

SBEII, 44444^ SBElla^l 4^4 ^7}$\°] ^4^4 SBEIIa S:^4 444 ^^4^ ^!l:^i4^ 444 
^o}6\] 444 444^ 444 44^1 ^4^1 444 ^-44 4 $14. 44^ 4^l7f^4 44^i^ e 4^4 7] 
4^ 2:4i^s, 44 SBEIIa 4^4 4714^-^4 4^1 44444. ^41- ^144 3:4 i^^l °4-14 

i« #4 44^i4 4«s14 ^ H^5_4^ s^4i4^ 4^4 44^44 4^14 4 $1^ 4 
£.5. ^41144. °1^ 44^-44 444^44^1 ^^2-4, i^tfl r6^} € 4 $14. 44^^1 4^- 4^ 44 
4^1 SBEIIa 5 SBEIIb Sr^^l 4^4 4^11 1 *144 44 ^44 s^4 44«i 44^ 47^ /ll 44 4 $14. ^4 
4^44^- 444^- i« 44^4 Hfe 44 4^4 44^ ^€^4^ 4^4 4 $1^- 

4, 1-4 Jl^4 4^4 4^ (W094/09144)4 4^: 44 ^4* 4^444 444 /Mi ^ $14. 
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Jl o>^^^ a^^^r SBEIIa^ SBEIIb 4^- ^ 44 SrS^l iHJ* 4 §14. £ ^ 

£ SBEIIa 1 ^/^ SBEIIb ^A^]^^ l-^^^l^ # ^# 441- 5E±r ^ 3=^ #^4^- 

#7)1* ^44 ^ §£SM"fe £ ^4*H4 ^1)4 ^# 2*1, tiHH^Mm *fl4i^3 4^4 4^4 

1^ SBEIIa SBEIIb# ^J^fe -fr^H^^ tflft S^r ^14 4§i*l 

3 ^£1^4^44 4 44. ^4«^^4^^r§^^^^^^€^i^ ^«4^1 ^4^4t11 S4. 

l^ofl tfltt^HHl^^:#^ ^44^1)4 444^ 3°!^ <H-^5L c^s. jto]-^ ^olx>|^A>^ 

^UrPCR^ TS-fl^n 4*J€ 4 safe ^44. 7M4 #*H4^4^ 4*3^1 44 

t> =3 #7l<g§- 7l^£ SBEIIa 5 SBEIIb ^HeMI tfltt 4^ 3 44 5 4^44. 4^* SBEIIa SBEIIb % 

^H*13 3hfc3=fe *H4^ JLfc *43 44 44^:4 §14. *1&I4 ^1^1:4^47] ^ 

£]fe ifl^ # *H4 5 4^45^ ^ oj4. SDS-PAGE^ ^ 7^0) 7Y%-$ 

93 44 4^ 4^H1 €4 It 4 §1^4 4^*1 SBEIIa^ SBEIIb Jl^I 4^34711 E]fe 4# £Ett 4^"# ^44. 

£ U^sl * 0 v^£ ^o]^ ^ a]^^ # i£^- f^j-s. £°J4fe S4 ^444. 44^ ^^Ife 444 
fe 44 44 H«^444# ^44 4 §414 £fe ^4°1 44, i« 1-4 44^ ^^4^4*^ 3*H H^fe ^ v 4 

^7}°] ^-*H<*H f 4^^ y 14^1 40% 44?1 ^44 4 $ife 4 ^#4 *1R44. ^ ^^1 

A-jofl^ #^]#^^^^^a>^b1-^. {Qryza sativa L)$\ ^#^4 44. 4 ^#-2: ^^4 4^4 4^1 3 

7}t].^ oi^l^ ^ ^ 5, ^ (Japonica) OEfe 4^4), ?1^4 (Indica) 5 44^4 (Javanica)/]- € ^ 

sa^, ?1^4^^°J 44^44. 44^1 fi^ Wff ^ fl^ f 2-4fe ^ 

5i444. 44^4 ^^^r ^He11<§s4HH ^fl^ElJl $lfe i« 1-4 444(Amaroo), 4^] 4^-(Ali 
Combo), 4^4^(Basmati), Ji3-(Bogan), 4^1 °>(Bombia) ; ^-7^(Doongara), ^44(Goolarah), ( a44(Illabong), 
44Qarrah), 3.*] ^14^(Koshihikari), ^HMCKyeema), %7l(Langi), ^^(Millin), 444(Namage), ^-^^(Opus), 
€^(Pelde) ^} §14. 4^^^ 44^: 44^47llfe 45%>, 50%, 55%.. 60%, 65%, 70% lEfe 75%^14. 4 

^ ^4^^ SBEIIa ^/i£fe SBEIIb #4 444 4^441^- 1 o]a>o^ i^oi^ s.ig-44. 44^ ^°lfe °J 

44^1 S 6 14 4 4 S^4 5Efe # ^4^^ SBEIIa ^ SBEIIb %^ 4^4 2-4^14^ 

4^14 4°1, i^tfl SBEIIa ^ 55^7Z?444, ^*d4 ^4, ^ 4^44fe 444, 7pd4 ^. 

S^^l, el^l-y, 27H- RNA ££fe, SBEIIa SBEIIb ^4 5£fe 4^4 ^^14fe 44 ^4, S S^^fil 

#°d4°l^ 3:4°! §14. 44^ 4°lfe ^^4°l7f 4^-3)^4. ^3 SBEIIa ^ SBEIIb fl:^4 4fe ^1#^r 

SBEIIai tfl4 4^4 ^!#4 SBEIIb^l ^4 4^4 jaBfl 4 ?} 7] SBEIIa^ SBEIIb 444 2-4^1 4^4 

^^1^7lfe ^ifl-^-fe ^^^444# H<gsM A 34« 4 §14. 44^4 4^11ii4, 4 SBEIIa 5 
SBEIIb 2-^^]^ Jf^H 1-^4^1 « 4fe4. 

EtK ^ «"^^r «-^r^ ^^r: ^oj tifl^^ ^fo] SBEIIa ^ SBEIIb 2-^« 4 

4 ^1^44, d 1^4 4 44^1 M^^] 444 44i ^44 4^ 4 P J^# 
£44fe 444 S44fe 44« 444 4 44. SBEIIa ^ SBEllb^l 4^ 4 A S^i 44^47llfe ^4^i4 
50% ^14, ^4 44^147llfe 75%, 7H> 4^-^47)1 fe 90% i£fe 95%^ ^^4. 4^ "4^^"^ 44 

4 44^4^1 1-4^1 *M*\ 9 4 ^^l^i^ HA]£J 4^-7^01 ig^E]^ ^o_^-f.^ 

i£4, 4 44^ S5/J£fe S4Si4 42- 4 ^#^1 4^4fe ^44 4fe 44 S ^1^44. S=* f 4 
4^-& 4^4^44 i^tfl yfl^ 3:^1 ur^^^- ^tf ^44^^11 444 4 §lfe4^#^l ^ # 

^s. ^444. 

4 4^^1 4 ^m-gr ^14 44^4 44 ^fl^4 ^44fe ^^fll 4 4 4^4 ^« 

^tifl^ojH^ ^^(#)4i444. S7l ^^4,4 44^4^^4^17^1-71 flsH ^^t3:4^ ^^«ll#4^ 
tt4 §14. 4^4fe 44 ^^^r ^4^1 44 ^ ^^tfl ^ ^el^ ^^g- 

444^1 ^^4^44 ^44 4 §14. ^4, 44 44 ^fe 4^ 444, i«-#4 * 

4^ 4444 4^1^41 44^ ^4# 4fe 7l^ # 444« ^44 4 §14. 
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4434 ^HH4, 4 3#4 44 4442] FF* 3 ^4441: £444. °134 ^434^ 4£ #5] *\t\?\ £=f 

5-^1-^6]^ 44*114 44 444*1 (GTifl^l TT)-t444, 4^44 444 444 4§444,7i344 f^tfl^fr 
44# Ifcfe «1I4 4#°114-S-4 4£ GBSS 44 4 4£ 44^ 4^4 4^r4. (Isshiki et al., 1998 ; Hirano et 
al., 1998; Frances et al., 1998). 

4^-^tt °1 5.4^1 2} 44^ JE^r 4 -£4^4 4 ^ 4 44. 

4 44^ ^71-51 ^44 £^44 4£ € 4 1-3-43 ^#4 4^41 tf]44 4«§4 ^44 4 ^-fl-a 31^4 

4. 4 J fHr4 1 WW 443^3. 444 4^3-*! 42144.44b 4421 44*-3 44^4.444,4 444 4 

41" £44^ 4 £3 4 3 44 ^|3t|7> 444 "^4"4 Sj^S 4 o|t^ ^ B ) 44)40) 32). 

44 44, as] $ ufl, Bfl4 (Ufl) $ 443 34444. 4 44444 444 44 44 *l]-S-tr 4^44 ^ 443 214 

44 443 °14<>13 344 44 4 34334. 44b 43, #4 #4, J:44 S Bfl« *)1343 443 

£3 443 444 £444 £33# ^444 444 ■a 4 i£4 44 £3°H 343 ^44 4 514. e^i 443 4 

14 44, 3:44, 44, 444 4, ^0>nl, SlS-l-Bflfl, 4<44 4 a -£ 2 S|§^. 444 3444 i444 44 % Jl4 

3 44 443 s434. 4444 44 43 444 «4°113-&4 £4333 3 *4. £34 4^34 4 444 4 
77-89% 444!-, 6.3-7.1% 444, 1.5-1.7% 44-444 4 3~44 43 2-4# £444 44, 0.3-0.8% 43 

4, 0.3-0.5% 333 44, o.7~2.3% f4Wl £444, 4 10~15%3 4^-4 £44 4 514. 4 ^Wi*! 

334 44 44 ,,4 _3ia„ £ ^ ,,4,,^ 35=44, 44 Rl 5:44 43 5]^. £^Pl7> 4^3)44. 

4 -t 44^ 447]- 4sfl4fe 4 ^^^1 tfl4^ 4 ^4-H41 44 44 1 o]4s] 4^2] $o|§ 544 
4. 4^ ^°K1-)^ 4 44^1 ufl42l 44^i SBEIIa 5 SBEIIb 4^ 4^1- a 2(144. 44^- 
474 r?.el4 ^gE]^| ^ ^SS.^b121 44011 h14o] 47I-4 «142] 44s.i (^1 u]f^) 51 n] 

44ss)4* £444. 44-& 7i2 ^4^1 4 90%« £44^ E^^l^l 4^. ^§-°14. 4 2)4 ^^eM 
^4 4*1 ufl4 ^421 44^ 444 44S°11 44^ 0~37%4 44. "4-S.71 4^s.i: 44"4 4^4^- A^h (a] 
^) 2144, e^^I^ 444 (1-2% 4Hsi), nH4- 4^ 4^^ (2-12%), ^ (12-20%), f^S 4 

(20-25%) ^ 3. 4HS2i (25~33%)S7- : | £-^-£]4. (Juliano, 1979, 1985). HPLC ^4 444 2)^21 <£^-d\] 

2144, 3)cfl2i 4 *>4-& ^= 20%°1 jl, 4421 Aiii ^4-& 4H£ d !H42l -tf^g 4^s 5J4 ^JAs 444 

4. (Takeda etal., 1987). 4 ^^°\] M ^2-14 44 4^ "4US^ 44" S^r "^li^l o^s.^ *>^"-g: 4 < S?W*1 

51^ 44 44 4^, il- 1-^ ^-4 [Morrison ^ Laignelet (1983)]^ 7l7|)4 ^^l 2)$H 

€4. °l^r 7143 44 °H4tfl '4 4 1 HS-i" , ?r4 ^7}^ JL A ^ ^*\] 3S4S^.2fl B l (HPLC, °H# 1-4, Batey ^ 

Curtin, 1996) 4^-& 4 ^^4^1^ ^214 44 4* 4^^ 444 4^^7l-§ 4 5J4^r 514 4 4 44. 

4 4^21 44^ 40% °142l (w/w) 4H3-^i- £44^ 444 4^-4. 44 s^i «14* 4^11 4421 4444t11^ q 

°]5. 45%, 50% i£^- 55%, e}4 44^4^1^ 60%, c] c!4 44^47)1^- 65%, 70%, Sr 75%°14. 44 

3)4 4^)^16117-1, 44^ Hl-H4^N°1^-, °121 4^ 40% °142l 4tsi# £444. a4, 44^ 4^21 
SBEIIa ^ SBEIIb 4^44 £44°1, °l2l 4^-4 40% °142| 4 , 3sii- £4tr4. ^\^. 4Hsi 444 H4j4^ 
?1 4$ 4^ % E114 £^ 44 ^1^4°ll7-i 44^ 444°I4^ §-x|5) 7 ]v\$] 340^ 4^3 4^^ 445. 

44^14 4^lHH4-i ) 44 0^4 ^44 £4*M, 44 44421 ^^444!- £444. 

^-^^r #4 i# #^ ^7)-4 ie^t 44:4 €4 1 H4 ^/£^r 1444 Hf^ 14 1 E14 °14 4^4 ^S* 
4^4 4^ 4^4 £44 4 $A4. 

^T^f^ Etc- ai-44^5i 4 ao.nf, wl~4#t§ S«^°l 443 44. 4 ^*I|*W>*1 44^ 44 4-8: "H444 
^ r)14 : S-2i 44, 44314711^ 3<>|E 90%2l 443 447} Hirfl47i4iEir 44 i«S4 44^m 7 4£ 
^21e]4. o]4 443AS ^421 lEb 71-44 44 43 4^4 44. •fircfls, £ ^ 41 4 °ll 4 444 4 

4 4-& "444' £44 #«1 4&S 4^ 434 4^ tfl4&2l 44, 44 90%4 4444. 44 44^ 
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444 34 44 4^3 333 30%3 43^ 34 3343, 44 443 444 34 4£ 3441 333 50% 

3 434 34 3343, 44 443 444 33 4£ 443 333 70%3 434 4444. 34, 444 34 

* 44 43=3 3434 4334 44-0.^ 4^4 4 &4. 433 43 44 37l * ^43 tfl* 444 34 4, 
>7.50 mm; 4, 6.61-7.50 mm ; f^4, 5.51-5.60 mm; 44, <5.50mm33 ^^11 4 44. 44 344 44-344 

Hl-i-fr 3433 4*j4€ 4 $134, 444, >3.0 ; 44, 2.1-3.0; 44 1.1-2.0; 35 44, < 1.0.2-3. 3344. 4# 

43 440. 4 4^4 g 440)] Al 4^4 4 534 

a*, 4 4^4 I^HS 7>4 EE4 444 443.43 *J3£ *J3^4 *ll444. 4#4 7>443 £>4 4 EE^r 34 44 

34 £9933. 7>44 4 4 4^4 4 4^3 € 3 #3.43 44 334 ^l£0fl 444 4 44.9 

4. 3=*, 4 4^4 44-& 34 43, 44, 444 33, 7-11711 *7l, 34 44 33 34 33 33334 343 43 

33 7>44 44S 3444. 

£1^1- 7- *)| oil 3 3 , 4 434 #7>£l 444 443.3 51 434 444 443-344 4^- 444 44 44 4 444 

443.43 44 44 44 z&4 444 3444. 441- 44 344 3443 434 443 SBEIIa ^ SBEIIb 43, 

44 443434 SBEI4 434 444. 344 43HH3, 4 434 40% 444 4434 443434 333 

45%, 50%, 55% 34 60% 4433, 3 44 44 4 471)^ 44£ 65%, 70%, 34 75% 4433-1- 3444 4 31:3 

44343 44 44 44 34 444 3444. 334 444 444 434, 34 4 34343 £344 34 34 
44 £7j 44 ojii- ^.^ ^ai £ xj ^ofl 44S.41N ^4 4 Si4. £^ 4^21 ^7l ^^1-4 44 4^3 4 

44 iE^r 2:^4°14 71 s) 4^ 4 4^4 °1 4 4^4 if-44. 

4 A J^ H41 44 4^4 44^51 ^44 43 37l7> 3-9 /an, s|4 5 /an°H, 371 4i^r 4^ 3^ol4. 4«Ji 

44 43 u|14» 44^1 37l7> 4^ 4^4^11 0.5-4 im9l ^^3 4444. 

?144 47>£|7 ; |4 at- 44:4 ^4114 4£, 4^ 4t11 4 #7>^ ^444 4£# xl4 4 5^4. aJ444 4£, 4^1 
^11 s| 0132^ 7(1^1 45: lE^r 4l*\°)3.si\ 7$%6\] cflsi 4444 S^^^l ^4 4434^i 444 44i 314 
^ DSC3 4^4^ 7 4l£rc, 4434^ ^»l£5 0 c a^r 44^4t11^ *H:e 7°cs 47I-4 4 514. 444 
4^4 44 4^ 343^14 4^- °143 44°^ ^4 A J s^^l 47>4 A 4 444 44 4S 443 ^4 4 

^€ 4^4£ U A 4^4 443^14 4 4°1 4£3 3434 l 343 ?4 344 433 443 343 444 4^4 
424 44 44 443 4^43 444 i44 4 S14. a4, 44 343 34334 4343 443 443 334 

3 44. 

34, 4 434 47>4 43 334 34, 443 43 4 44 443 4343 444 344 344 344^ 334 4 
4^-5.433 344 3444. 34, 334 #7>^ 33s 44333^ 44 433 443 34333. ?14 3 

34. 

4^4 m± 7k£$mtL£3L^M£&££ 

SBEIIa, SBEIIb 34 343 44 343 3fe 43 4443 *34 443 334 4 343 3 0 J43 433^r 33 4 
43144. e>]& 3^34444 4 343 3^43 3433 4 44. "443 £3 "44 34 4 33333 SBEIIa 5! 
SBEIIb S 333 343 4£ 343 34 43 4471-3 433 434 3343, 4443, 343 3 4343, 3€r, 
33, 44, 44 ^ 443434 44?& 334, 333437}* 447f 3^ 34 333 3344 34 £444. 44 

34 43333, 443 434 34 44 34, 44, 44, 44, 434 34 RNA 34433 43433 4433 4 
33 444371-44.4 33333 444 44 43 "333447F4 32:4 dna 34 RNA 3^3 343 3333 

4 34 434 «H4 43 3 34 333 3334 44 334 3444. 333444^ 433 34 33343 
434 44 34, 34 44 4333 *\^-Sr 3444. 4434 43333, 3334471-4 4 33333 334 4 
SBEIIa34 34 4 33333 334 4 SBEIIb 343 343 333 19 33 44 44333345] 34^94% 4 
434 44 333 19 33 44 4433334 44 443333 444 3444. 333447R? 44333 43 
43 4333 &4 343 344 3444. "33334'4 3334471-4 3444 4 34 34 44 34 334 3 
344. "3-33}3.*il4"4 4 34, 44 34 333 34333 433 33344714 47114 3344. 333447). 
4 434 443 343 4 3#, 44 3^ 333 343 3434 33 44344. 
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4^4^, /1|44 44 A J^4 J.L.^4, 5liL44 27>4 RNA §:4 ^ ^r^t}^ SBEIIa, SBEIIb lE^ 7}^$\ ^ 
4^ ^}Sr^4t* til*4 4r44 M i e}|4 4^ 7}4^-& 44*114 flW>l=t^K 
^4 3* ?1444^ 44 ^44 4<§ 5, SS.JH.Bl ^ #4 ^44/«^H144 4<I 

* til** 2:4 <3*H 444^ mRNA^^r cDNA^r 7fl^ -fr44« S^4. Hth -§-4 "-frsW^ 4*4 

§4 #4 ^ 4^ si^ -g-* ^4# 44-Ml^i 4-8-tt4. 44^4 4^Kr *fl^ 4«H 

3«H SBEIIa, SBEIIb JE^r 4£ 444^-44 4^44. S^AS, 44 :£4 444 Tf#3l£ 

BlH^l*, ^ 5/3^ «4« ^344^ #4^144-5. 4^44. <>14*^S4-4 TT#31^H^ 4*14 4^1^ 

5' ^ 3' 44 -g-W 44 a^r 444 W^M^I 4-4<a 4°d#^444. #^444 4<S 

£<>1^444 4*tH 444 4444 3€tr^H4^4 7^44444, TfS^lA^^ 4fi<i44 if 

As i o\#sn ^-mn ^b]h7>^-^5|^ s°i4. 44 4°i4^ 41^44 1 -^0^^ *H4# * 

4. 4*4€3l^4^ 4°14^ 4^144 1 4€^^4 444^ 4*14 4€^U4^4 o]d\ $]x}6\] A>og 

4 4°14. 444, 44°1 ^-4i 44<*l 444 44^4:4 44444 Sfe "444H'4 1 4 $14. 4ft 
314 J£4# 44 4* 44 tfltH/fl^ 44^44 4444^4 44. 444 ^ 4*4 44^1 444 444 
4 44 

4^1 ^4 4?H1 tfl4 ^4 4 47l 

^7] 47] j A] ^ 

Ala Ser 

Arg Lys 

Asn Gin; His 

Asp Glu 

Cys Ser 

Gin Asn 

Glu Asp 

Gly Ala 

His Asn; Gin 

He Leu; Val 

Leu He; Val 

Lys Arg; Gin; Glu 

Met Leu; He 

Phe Met; Leu; Tyr 

Ser Thr 

Thr Ser 

Trp Tyr 
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Tyr Trp; Phe 
Val He; Leu 

AflS^^l 444, °H 44 4iL^ M^^i ^5S.Bj 444 4^ o_5 444 ^45 4^14 4 

44« 44tt 3*1 §14 ^H4. °1^4 43^8: ^4 ^5S4^ 4^4 44 S/afe, 

°1 4-^Rr ^4 71* It^r Aflat, 44 ^-©1>8 £££^ 44 444 4 §14. 

« 5.2-4 A-^4 ^ *lH44l44 ^4 47]4 °144 4 T H°1 M^.j£B| A^oj] 444 *|| £] £3. ,£ 7 ] Jf*l-|| 

nfl^Kr 44 4*1*4. ^52-4^- ^ti}^ ^-5, neiM- 4^4 ne]^- 4^ 4^44, 4^ ^xy 

444 5'-44i $14. aft, ^44^ 2:4 ^4^5 4444 44 ?fl4 4^4 2 kb 4*1 

44- ^55-4/4^: 444 3:^4 4^44 *14 4°,! Ufl*l (^T, ^2-44 4*H4tT 444)^ 3:444 ^5 

2.^ $ 444 4°H44 ^4 7^4 ^44 4r44 44 7 fl4 Jfflj^M^o] 7ieli^ *5-2.B|# 444^ 4 ^til 

* a_5 44444. ^TjHH ^*14 44 44 °144 44*1144 444 44^- ^55l4 4^4 ^4 8H 2:44 
4 $14. 4444 244^1 ^44^-4 44 44441 44 2:4 4<S A^4 4444 444 44 *fl4 (4, 4^ 
4 4^Rr 44i 44<*i *j444. ^4, 4^H4 ^44 44 44 4^14 4^H44 444 

444 44J4 4 §14. 

4 444 444 4*11^1*1 4444*11 ^44^55-44 i5^r 444^, is, ^4, 4W 0 K ^f, ^4 
4 ^ 444 444, 44444^ 44 4^44 444 4 §1^ 4 44 44444^- 44 ^4^44 4€4 4 §fe 
4^544 444^52-4 ^4 $14. s^h^oi 4^344 ££4i 444 ^4 444^5 444 

3:44 4 514. 3^, 444 44 4 4^Hr 44 444 444 £Ett 44 44, 444 A <§44 ^eli ^ 4^4 
tfl^H 4*3 <a 4 §14. 

SBElla s&tt 444 44 ^44 444 4^4 4^Mtt 4^1 4^4 ^1^4 M4^444^ 44 
51 444 Aflas-^M ^4^4H 4 ^4^1 4 A S 444 ^44 4 §14. 4^5.^4^! 4 A ^1 4^4^ 4^1 s^s^ 
SBEI, SBElla 4 SBEiib7> 4^4, H4^447}(^)^ 44^1- 4 44 °144 4444 A 4d 4 §14. -E£4, SBEiib 

SBEI^I 4444^- ^4^447f (4 4^44^- 27f4 RNA, 4^4^, ^1^-4^ RNA, 47I 4^)4 
SBEnbtt SBEI ^444 444 ^1^ S^44^- ^4 ^1^1 § 4 §1^4 JEfe, SBEiib^ SBEI9\ 4^i^^l 4^4 
4^3 As 4 §14. i4 44, S4^44^} RNA4 4S 4^^ ^4 ^4^H4 SBElla 444/RNA4-i: 
44 4 §1714, 4^4 444 4^4 4^4^J SBEIIb ^ SBEI iM4 4 §14. 

4 44^1 47f^ ^tfl^ SBElla ^ SBEllb^l 4^4 44 5 l °14^ 714^1 6>4^44 ^ ^ ^ 
A4, °1^4 i^r SSI, SSII, SSIII, 4 44^1 s±, i4^fl ^^4^4^ ^fe 4444t]1 44 ^44 4 §14. °14 § 
^4^1 S^- 44^1 444^4^444^ ^4°^ 4^4 4 §14. 4^ ^W^l, ADP-^4s^ ^iss 

^44*11 (ADGP)^ 4 ^4^1^ 444^1^, ^l^r 44 S 444 7fl4 A l7l^ 4^-S 4444. (Smidansky et al. 
2003). 

7fl4 DNA4^4 4i4^1 44^44 4^ 444^1 tfl^ 4^4 §1^, 44 4i^^l 444 

^ 4444i ^4 S4^447}# ^44471 ^4 71^7} 4 4 §14. °144 4 cDNA SBElla 3. 44 

E14723, 44 4^ 44 ^11998-0049703:), SBEIIb (D 16 201, Mizuno et al., 1993) 4 SBEKDIW82, Mizuno et al., 
1992; D10752, Nakamura 4 Yamanouchi, 1992) 4°1 §14. 4-^ 5^/4444 44 [Rahman et al., (1997) 4 
Rahman et al, (1999), ^ 44 ^ D10838, Kawasaki etal., 1993] i 7l7fl5l^ 44, 444 4 ^J4°l 

5 http://www.ncbi.nlm.nih.gov/; http://www.tigr.org; http"//w ww.gr amene.org/about/index.html5. -^-4 ^4 4 §1 

4. 

JE4, ^, 444 714 444tI1 444 ^^44 447l-# 4^4^ 5^£7/5, SBEIIb^ 44^ 445 
^4 44^14 *HH3 447} 44 444 7fl4^41^rfl .4^-4 ^ 44. 014^ 444 ^ ^4 §-44S44 H5 

y^l 44 4°l^-sl^4^^PCR444 ^4 4^.^1i^ 4^14 £4 4 §14. ^^4-47} 4^1#4 

4^^1 445]^ °J^(#)4 ^44 ^^4i^ ^fl4 4 447H ^4 444 85%, 44^4^fe 

£ 90% 4 ^ ^4 44^41414 95~100%4 444 44. ^4, H4^447}^ #4 ^4^i^ 444 4^5^14 4 
^ 444# 4°l^^-5 s4^-4^, ^#^1^ 44544 4^°fl 44^4i£^4^^1 °J44^^^4°1 44^44. 
°lr^^^H^^ ^44^4 ^144 tifl4-4°14 ^55-4^ x[^d\] o]tM 4^4 4 §14. 
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£ *H4 44 44 "*j^4 4*1^^4 ^4"*14^ 44 4*1 y_^]HSl-7> ^ *| °I A>o] ofl A-^ ^ 

*HS. 90%, 444 44^ 95% ^ eg o] ^ o. ig^^ ^ ^Tnl^uf. 4*1 ^.elS-Sh 

<flfe 50% £4*4)^,. 5XSSC (lxSSC = 150 mM NaCl, 15 mM f^tWHf), 50 mM 444^# (pH 7.6), 
SxDenhardt -g-^j, 10% 4^11*lH ^ 20 fig/M 44 44 44 DNA, ^l^tfl <go] DNA# £44^ 4°^ 

SMI 44*114*11 *H4 o.ixssc^l*! 4 65°c*H4 4*1^^1-44^ ^*14. ?14-£l 4*m^l 

HSf- 5 AJ^ 3:44 4^1 [Sambrook et al., Molecular Cloning: A Laboratory Manual, Second 

Edition, Cold Spring Harbor, NY (1989), #4 alll/SKN i^l^H $}t}. 

4^1 x 

A)^)^ ^ ^ol^ -S-^fS^i 314^43 44 ^^j-^^^^^iH^ 4^1*114 44 

$14. 44^ 4*1* € ^#*H ^^Rr ^£ £3 444^1 RNA^ll tfl^M 4^*1 ^44 4^14^ 44^ * 
«4 £444, *14 4*1 H^H44 7>^44. 43*^ £^ 4443 mRNA*l 4^ ^4 7\^ ^4 44 ^« 

S3 *H4 *14 4*1 45,190,131J> , -fr^ 4*1 ^A-fl^ ^10467349-AlJ:, 4 B ^ 44 ^44 ^0223399-AlJ: ^ 4^ 

^44 *ll 0240208 Jl*H 7l*fl5H *j^-4, *1#4 ^14*11*1 %J1S y-g-fb^T. ^1 W^l^i ^1 ?rH] 7^4 A}-g- 

4 44 [Bourque (1995) $ Senior (1998)] i JiiEM &4. Bourque^r 44 ^ A] go] 444 4 

« ^ ^Ir^li 4^-^1^x16]) tfl^. 7>43 bj|§ ^H4S4. Bourque4 44 4*114 44*114 4^ 444 

44# ^44 7 A°}7] ^4*11 #^4 100% *4*fl# iH^Rr tij-HAi ^^44 ^^e>5J4. 

Senior (1998)4 44 4^ 4^*1 444 ^444 ?1^4 7l ^ o| ej-jr 4^4534. 

#3 44 &4 55fi7/5 f Sfifi7/& f SBEI^ 714^1 o>h]^^bi /j^-Aj 444^" 4 mRNA A] ^oj] 7^4^ ^^r, 7] 

4^1 ^, i# #4 ^.^1^4^ 4^4 DNA ^ mRNA4^4^ 4*4i 4 44- °lt 4^4^ ^44, 44 
4 44 i£4 ^4°1^ ^14Hi tfl* AiHi 6 J*4 ^144 44i ^14^ ^4 ^ 444i ^444. i« 1-4, 4 

444 4 SBEIIa^ 71431 4444 S^44 4^4 5'-wl4^ (UTR) 3'-UTRS&^- ^1 

S^l 2:4^1 ^44 4 44. °lr r&n-S 4^611 4^.^^ ^ a^4, ^44^^ 44^i ^ 44 
4^1 ^#4°14€ 4 44 4^4^011, 443j^7ii^s^l 444^1 ^14 44i4 4^^^ 4 44. UTR^l ^4^1 
^ ^^4°11 ^44, °1# °J^4 S^44^ 44 444 ^^14 €■ 4°144 a]1^44. 4^1^ ^o] 
4 l9 7flsi 4^ Tf#^l^^, 44^4^1^- ^i^^ 50 7fl4 W^I^h]^, 44^4^m 100, 200, 
500 ^4 1,000 7114 tt€31 5.B1H71- ^1^14 44. 44 444 44*11 4^4 44 4^4 444 4 44. 4°14 7} 
# 4^-44^114 100-2,000 7M 4#sil^^ 0 14. S^44 44i ^4 4^aji^ a^^ 444^ 
85%, 44^4^1^- 7 A°]^ 90% ^44 4^4^^- 95~100%^H4 44. 4^14^ RNA44^- ^ 444 4^4 
4 7] 4 444 4 4 44 44*1 44 a-] ^4 ^44 4 44. 

x>4 7>^4^4^ 44 ^#4^ ^e^4 ^^4°14. ^5:^14 7144 44^1 4^4 444, 4-44 44 
4 4°J4^ (PTGS)4^44^,^^tb^i4 4^4^^ 4^4 ^4 444 4 44 A3444. 
o]s>] cfl4^s.4^i tfl^H 4^ ^HH44 444 ^fe 44^1 ^4^1 444 s°J4^r 5J4i4 
44. 4^ 44^1 3.4, 444 °J^4 S^44^ °14 ^14 4 S.^ 444*11 ^14 444 4#4 4^14^ 44 
all ^14^4 44. SS^l ^4, ^44 444 4S 444 ^#4444 444 4444. 2.^4 ^e^4 4 

*J4^ 4^1 ^M A 1r^ WO97/20936 ^ 4^ ^"4 ^44 04655721- 4^44. 

'1 g 44 RNA-^4 4?^4 4°fJ SLa 

€4^1 44^] 4*l4s 0 d4^^1 44^1^44^ 4^ 4 27>4^ ol ^ 7>4 rna ^ 4 444 4^4^*14.^ 
4, *lsi4 4^4 PTGS4 ^444. *1^4 4^44, DNA7> ^^<^ 4444 A 41^4 44 S.^ rfl^ # 

444 4rr 7 A^^ 44^1 AS *1^ 7>4 rna ^44(#)^1 444 xl a! ^4. n^44, DNA^r 4^ ^ 4^4^ 44 
^444, RNAS 44£l44 ^4, 4°l^-^^4sl o: l °1§ 44 RNA °J°-14 S444. 44^14 4^HH14, 4 
^ 4 4^14^ 4^4 4H44 ^444 ^414 ^144 ^44, RNAS 444 ^4 ^#4*1^44. *414 

S4 s^5l 4^14 a>^^1^4 ^44^- 4^-S 4^44. (Smith etal., 2000). *1^ 7^4 *|^4 444 DNA 
lE^r 2 7H^ ^AS^ 444 l ^ 2 7fl*l RNA 444 £44 4 44. *1^ 44 4x}*l S.^ 444 
^ #44 M^as 4^4 7I7-1 4^4 ^4-14^, ^# 44x r ^444 444 RNA 444 ^ *1§ 44 RNA 2. 
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4*14^ ^fl?i^ ^#7(1^^^ 4^4 4444. 0 W 71^4 4*34^4^1 ^4^4^4-^31^4 4*1 

99/292514-A ^ ^14 WO 99/53050S 4^44. 4°1:M£44tt 4^ ^ 4^1*^ 4g<q 40^ 4 
4 19 711 5] ^rf^efl^-E]^, 44^4711^ 30 7fl4 50 7fl^ 4#efl A^^ f ^4 44^4t114 

£ 100, 200, 500 JEEfe- 1,000 7fl^l 4*11 444 44^1 *H44tr 44 ^4 444 4 $14. 4*1 

100-2,000 71)^1 Tf#^l^H]H?l 7>4 4^-444. £^4^3 44^°H ^4 <ffl^ 5 4<g4 444 t§ 

i4 85%, 44^4711^- *HJE 90% 51 4^4t11^ 95~100%*H4 44. RNA44^r 4^ €:4« 4 

^4^41471^444 $fe4^1 ^*1S4£444 $14. RNA £4tt RNA t^^^l II RNA #sH4*ll 
III £^2-4^1 xfl<>|4oflAl 444 4 $14. °11^ tRNA^4 snRNA 4*1 44. 

^4, 4^^, ^.5:^^ JEEfe 71-4 RNA 44^ t}4H4 7^4 RNA &j*]4 ^ $1^4 44^4t114 

PCT/AU03/00292i 4*f|4 44 £°1 ^ 4^4 A]n44 ^444. 4^2] 4 4*H°M, 4^ °1^7>4 
PSTVd 4°d 451^^4 j£4 35 CUG ^5]Tf#el^H 44^* £444. 

^4 6 J4 4*1H^ 4^4fe- 444 4<^Rr44*] 5^4^ 44« 4 $14. ^4 6 J 

4 I7fl ze^ ^27fl4 sM^HSMSi 3*M ^^l^fe^l^ 4^1*1 714^1 RNA ^ § $1^S:£ 
4*H 7^4 4^ rna rna^I S.*\ 444^1 4^84 1*S3M?!4. ^4, si^-4^^ 4^41^ 

44^ 444 4 $1^4, 6 lr^d7}M^W 7Hf^ $14. ^4*J^ 1 <>14^ 4*fl £^4J4 £444 44 
3147]]^- 4o]ti_el^s(- x\<£ 4°HH ^H^h ze^- ^1H4 4°d4 £444. RNAseP, af ize^t II 4 4^ U 

4 401^ 40^^ ^44^ 714^1 ^4^ fi^if 4*14 $14. 4^ 4^ ^14 *110321201J: % ^14 4^ 

6,221,6614* 4^44. £4^1H ^]4^ 444« 44^4^414 ^4 6 J^1 4£^r 414 #4 §-4 [Wegener 
etal., (1994) H 441 §14. 

47-1 44#/^e1 

4 RNA, 44^47im 4^4-^^fl ^4« 4^44^- DNA« ^44^ ^4 &4» ^44. ^4 
^ 4 SBElla ^/^fe 55j57/Z? 444 ^ S4 S^44^ 4 44^ ti fl4^ 4^4 4444^41^^1 4^4 4^4^, 
^1^ (^^^11), 01 ^ 7 >4 sl^-4^ 44# 4x44^- 7 A°] 44^44. ^4, 4 4^ 1 °14^1 ^4 A^, ^4 
tfl ^^4, ?1«>H ^ ^4 ^4 4si4^N4 ^^4 ^44^ ^4 44« ^44^ 444 4^#4 ^1 
^44. °1^4 A^fe 4^7)H4^ ^4^^ $14. 444 4^11:^ *]«-, 4^1 44^ iS^H H^444 
^1 ^airlttr $14. -8-^ 44^1^1^14 4^44^1^ <fl^ 

^14^1 RNA« ^44°1^4^- 44 444 ^^14^- 44 4^ ^4^1 ^^1^ 44S4. ?l^^r ^€^4444 «^ 
€ ^S4#4 4^.44^ ^4 5'-UTR ^ 4^4 se^, 4^44^1 &4 ^4 44^ ^41^^ 

€ *r $14. 4^^ 4^HH1^, ^4-4°l^ 4^14^ °JI? ( iLs] 55^7/444 (Ahlandsberg et 

al., 2002)4 4444. 

4 ^b] 5 ojia- 1-4 444 4.^1^4 #4^1^ 47>s. ^44. 4^ "^"^ ^1^4^ ^4 

AS^IMl 4^^1 7^4 4« ^, 44^1 4^ ^ 4 7 i^i^4e-i ^4^ /-11s 47l^)ls. 4^14 4 $1^ 44 ^1^ 

# £444. 41* #4 4^ ^il£, i4ifl °1. (E. coli) 5£4 4^4^1s]4 Ugrobacterium) i ^ 5] 

47HI ^4 ^444. 44^4711^, ^)Ei^4 4ii 4 $14 1 °14^1 T-DNA^4 ^4°^ 

^^l^lfeT-DNA^S* S44fe 4°1^^ ^&M4. 4 4^4 4^4 >Ha, iS^H ^144 «fl H14 ^4 

o] ^L ti ^ 4 oi^ c^i^ ^4 4n^.4^4 {Agrobacterium) ^ 4 ^1^# ^44^ ^1^# 44^ 

44. 5£4 ; ^il£4 ^4^444# £44^ S 44 4 4^4 4 4 $14. 

4 4^^1 H4^4^i4 714^1 444 4^11#^ 4^1 ^fl4^^1 ^44 i£4 44 4 $ife 44 7flAi 

(^^Bi)4 ^44 4 $14. £^^e-14 *114^H 4^^^-^ i£4 4^^^ 4^4 4^4^ ^4 4°1^ < H 
4 $14. £^2-4^ ^4-4°14 (i4^ 31 &4 ^4 #4^14 £^2.b|, 4 ssi£^2-Hi 4 SBEII£^;£4 4 
GBSS i£4 ^4^1 ifl^H A ^ 6 1 44 £^2-4 (^44 4^1^14 H^2-B] ^4 CaMV35S 5£4 7fl44 

35S £^2LBl)^44 4^j€ 4 $14. ^sb^^ ^]^4 451^ 4 ^Hefl^i ^4^ ^44 4 44. 

£^5-^14 4«7.]7l Jl4 4^r 44 ^l^^l 5'S ^1**»H 44. 5£4, 4^1*^- 44.. iStfl nos 3' 5£4 ocs 3' # 
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4441^4 g=fc 44 f^S<?14l 41*4141 444 A^l S44 4 $14. 4144 DNA 444 4^4 41 «l 41 
4 44 444 -41 S 444 lit SfSfr «!44, SI olf A]<g4 S^>ir «)44 441 1-4431 a) EH 4 

444. 

4^ ig-ig, 444-^ «flAi<5] E «ga| o-^^i ^o|« Ai #el ) £^gf 7 ] 44 4^t 4^4141 ^434 S&A4 i 

1 14 141Chan et al., 1993; Hiei et al, 1994; Zhang et al., 1997; Buchholz et al., 199814 4244. 44t 44 
41^1^ 1*14 44 44 4^14 4^-3.43144 (Agrobacterium) 544 44<4 at 4114*1 4£(biolistic) 4tH 

444, at #4^4*113.4 f-44131 444 nii/fl 7fl^ f-efl s]$h 4 $14. ±*cl4 ift^^ 44 a 

& 444 4411 * 4^ 7 >^*b 441 41 ^41 ^44 41 at 314 4441, 4|1 14 4^441 at 44 

4 ufl at ?J4^4 7|H 7 }14 # E<y^ 4 $14. 4<3 7>i4 44 4441 4 41 £4 441 at 413: ^44 
414 4 $144 at, -^44 tfl«H 7 14, 41 14 4ii^« 444 4 $1^4 44. *H 414 441 4 41 £41 41 
ulH4, 44^-5-444 at iislME^A) xi^-g- H.d)^i=- 5jo| 44*144. 443 7}14 4 4*1 444 nil, 44 

4 ufl, 41344 4a4 714^4 44, 44 2:21 «S41°J 44 442144. 444 41S.1 -£H4 4, 41 4 
<St)HH ^44 44 41441 -a^H 241 7H4 4»H 444 4 ai^ ,.3444 

444 414 4^1 414 4t1 4441 i44 4 $144 at, 444 4441 443 f>i at 71434 <*m 1-4 ^4 

i!S444 Aiai 7144 aj^^l jEr, SBfflaWtt SBEIIb$\ 441 3^41 1.4^44434 

4 4«1 71-44 44 4444 444 444 A A% 4 $14. 

H*i444 at 144471- <8441s 4441 ^lll 411- 14 i= 4^444 at S4^§ 444 314 444 «!4 

»SJi s-ol^ 0 )^gi&) ^35]^^. ^ oit^-. <yo]2l a|ei w o >^^- 7>^-§l-aj ^^-^ 70^-2] #7fll- 7j#^v ^ 514. ofl^. 

§4 1-444711 °d41 44 (PCR)4 4444 41 ^4^4 a^ 444 B <HH 444 ^44 aja^o] 7^#4 ^ 
€ 444 4^4 444^] ^ $14.DNA^44€ ^ 4-44?l 4 #4 414^^4441-4444 4*34 4 
44 4^ * PCR 444 4444 41-S-44 444 4 $14. <11 #4 £444^r 44 ^ *4^s4&l4 DNA 4 
44 47111- 51 «H4 4471-S.4E1 ji4€ 4 =4441 ^444^4 ^4€ 4 $14. 444 £444^ 414 ^4 
o_ s i^^-si ^ai^ItII =14. 4-4 44411 444^ a4^ 4^^-514^ ^t]H14 44^14 $fe 

4^ 44 44H4^44 44 44 $14. S4, 41 ££tt l-$!'44^- t 1 !! 4 $1^4, 4 44 i«^4 44 
4-44 at 441S ^*S44, il I'S 4^ 7>^fb44 4471-4 */Hl 444, a^ "4<2144 4^4 44 4^ 
&q£$H $7Hi 444 i£ir, ELISA44 at41^fl44 4441 444 ^44^44 4t4 u J14 41114 i44 
4 SBEIIa 4«J1^4 44H 444 444 & 4^4^-1 ^€ 4 $14. a4, 444 414 ^Hb^s}^ a\£.q s. 
4t 444 S.^ 4%H 444, 411 14 44^ 444 444 ^4 at 4*<H 444 at 44€ 4^s 
^ 4441 tfl*i ^i^e 4^^^ a^oii ^4 €4^ ^341 444 444 S 4 $14. 

a4, 4 «fl4^44i4 SBEIIa 5 SBEllb a4i at 444 34 414-4 a^4 4£€ 4-^4 ^^4t 44^ S44 £ 
4444 444 444 at saj A^ifl^^^ l t 4^44 444 4-41 4 $14. 44^>l 4^14t ^sl 

t 7|7g^ 44 Si #A^4 o^i, ^7^*14. ^oj^oli. 44 rr fe =-o^H| 0 l7l- 1 4 5] o_T^ ol^ 44 S\ AJ4 

4 444 444 4*lt 4^.s 444 $1^4, >4S^ 4$ ^air 44 4& a^ 444 *H4 1-^4 ^1?44 ^44 
4'§S4 11 E 4-4 £i 4-44 44*1 4£44t 4# 14 1 4 c> |s4e1 41-^^4. a4, 444 ^41 AflBfli^ s3f4H 
4 $ia4, 414 ^4, 44, 44 at 4 1 < 4 1 441 £% v 4 4 $14. 

1-444444 444 at 44 44, 411 1>4 444 ems at 4^4 6 41^ (Zwar ^ Chandler, 1995) 4 4, a 

t 44 444 444 4-41 4 $14. 44 4 4aS 1°4 1 444 ^4, 441 60 Co ?4€(Zikiryaeva ^ Kasimov, 
1972)as444 20-50 kR 44444 S44^4$14. EMS 14^4444 1-4 [Mullins et al., (1999)14 444 

EMS (0.03%, v/v)l A>-g-*i f7}§ 4444 4*S1 4 $14. 14'444 44t 1-^444 41 at ^44 ^a4^ 
4 444 4^1 4 $14. 411 14, 44 1 < 4 1 €4S 3-444 4^-4144 ^4 4 D 4s^ 444 *fl*H ^/at 7^^ 
4^^^ 4 41 714 4£-a4 43i, ELISA41 4 4 SBEIIa ^/at SBEllb 4>4^4 44, at 44 

(Green etal., 1997)4 3144 aa4^4 4 $14. aa.4^^ 41 14 SBEIIa- at SBEIIb-4^ ^^444 SBE 

*^ 4 444 44 ^4=14 $114 44^44 4 3 Jslt 44 44^144. ^-444 444 l$! 1 S4t 1^^44 a 
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33 44 343 3443 HUH 343 S713 ^4 4 sl 3^3 HBfll ^4 344 43 3^33 4*3 
oil S14&] HV^-aj*l i||iL£ £<y4 4 5| 4. 4^44l-?!i£3b -i3l43 SBEIIa ^ SBEIIb £43 iE^r % 

ojtg-g- 5Jol^. 

n343, 4 4^4 j7 sl^si, hI-h^^IH * 5? 3^433 34#4 *)1444. 

3€£34 %^d\\ 434b SBEIIa, SBEIIb 5Eb 343 ait 4£44b 4^4, 31 44 47|-4 443 GBSS<34 

o] ^o^o^ ^0.0^ 44333 #7}5} Hl-g-o] 4»l£if 3^44. 444 44£2iSl 444 43£34 

bI-a jrS. 6| ^7>€ 4 5a44, J£ir 444 44 33333 44?!: 4^4 2=34 

34 4^4 4 44. 33 4 2 4*13 34^13, 443 34£3 3413 443 44£^7l- ^7>^4. 

Sfl4€ ^44 4b 44 433 47>t jl 4^3.2^ £3 (Morell et al., 2003) ^ 44333 4 90%3 44££1 4 
b3 4 s £3 4 (LAPS) 444 (Sidebottom etal., 1998)33 1^375)^4. ©1 s\ 4 3.^ ^ 4 #3 t^^°!S 

££334b3 4-fl-sj 4 $J4. ^4, 4^44 °H ifl^H 444 4 44. 454b #43 44 2 74) ^4 
33b 4^34; 3b 44 433££ £43 443 44 4333 "43£ 374§"££ 333b 44 ^4^4 
44. 44€b 43333 4433 43 42 234 3£3 3434. (Thomas ^ Atwell, 1999). 44 433333 
4543 444 471-4 44££ 444 44 4311- 4b4. 

3a# 343- 

£4^ 43333, 4 43b 3S-4 323 «-g-*i ^ afl^sH, 44^ ^-4 4tfl4 44££ 44 * 4£4 4ll£ 
3H 444 £44b 444 4b4. 444 3b 4 344 444 3443 4£4 443 SBEIIa 35 SBEIIb 43U S 
4Eb 434 4 b 33 443 44. 4 433 4 3#b 3 £4 32, 43 3 #43 3 £4 32:3 4444. 

43 434b 44 334 4343 44 S 343 433 444 £44 4 44. 334 #33b 4343 34, 43 

33 9J 43#3 ££3£ 34 43 44. Ailfll^SloH^t, 334 44 344 4 44 343 444, 43 4 
j±, 4^43, 434, 47}4, 444, H44, 7>4, 23*143, 334, 43. 44, 443, Afi, €£ lEb 3 

43 €43££ 333b 3 4 as £3431 44£ 44. 334 344 £££3 €3 4 33 333 3443, 34 
3 44b 343 ^4^1^011 21444. 4 433 4 344 33£ €43 34 3333 34 433 443 80%34, 

34 44343b 90% 34, 3 34 44343b 95% 343 444 344b 33 44344. 444 334 €4 

3 ££3 3 4343 434 4 44. 

443 44 444 33£ 4 25%, 44343b 3 3£ 35% £b 45%, 34 44343b 55-65% (w/w)3 °M% 
443 ^3434 44. 7>4 44343b, 44b 44 443 4741 r234 4^33 ^4 4^433 443 44 

443 90% 3434. 43^il4 44 44 444 4^4 44S34 443 444 3^3. i34. 3 44 44 44 
2-44 44b 3343 35-4 323 343 444 4 4b3, 3b a. ^si 3443 3^3 4b 34 3 
o] 4. 7143 4434 #34 44«% 43 44 3ss 4 4 4b 444 ^444. 3 44 44 4b 4 3#4 3 
343 4b £E4^ 433b 44S.433 44 44^33, 44 4443 34 4^44. £4, 443 344 3#3 
4^3 4433 344 3^4 4b a4^ 433 33, ^343 443 ^44 444 ^34 4 $ib 433 43 3 

44 33 4 44. 4# #4, 343 44 s.#s.3b S3 ^ 7>?3 b44 4 $i4. 

444 £4 43, 31- #4 4344 3343 343 443 43 (4444H4)4 44* «s33 43 £34 44 
43 444^43 4343 4344 44. 24 34 44 443 43433 43^4 3334 4, 31 443 434 
4443 4 £33, 33 £33 a^r 1- £33 43333 43 £344. 44(batter)4 10-24 34 44 344 4, 
i£L?I3 31 4433 341 334£, 444 33433 343 434£, is 433 7^457 42344. 

Ml ^b3 

4 433 JE4b 43337-1, 4 444 34 44 <S43(DSC)3 343 4343 433b 434 €444 b£l 3 
4 S14. €444b 443££ TieUi B]7l-^3 #43 44, 343 4^ 34, 47j^l 44, 4^4 44, 3£ 43 

5 44 71-444 43, 443 443 44 43333 47} 433 1 4£ 43 (44)34. €444 4£b 44 4€ 
£343 3 433 443 433 3 #£43 3 443 343 47>334 H^r 4£4 4 514. 4443 ae (44£^ 
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#4*11) 14433-433 3- 44££ 444 £43 444£4 3 fe4 ^444 4£1 4434. (Fuwa etal.. 
1999, Krueger etal., 1987). ^ttfls., 443 Ha Sb-33 434 fie] se-\'51443£4-33 d] ^4 

4 4£1 433, 3444 33£3 34 3£4 314 3^4 34, 4£44. (Morell etal., 2003). 

€^ 4 ^444 4£4 44°1 433££ ^1 £ 514. 433 4 443 ^e^^ £51^ ?-4-3££ 34 

£4 14^3 343 433 7fl3 4334 3)ol3. s\ £-^6\] cflsj-ccj ot 6 rc~67°C (Rahman etal., 

2000)°] 4. 

£4, 444 433 443 343 4^4 443 1343 3431 43££ £ £ si 4. 34 434 ?-43££ 44 
j£ir ^7>^-# 443 #4 444£ 3-& :c4££, f^*s 90°C£4 44 ^es 7)-S33 4344. ^4, 344 
4343£ £34£ 34 434 ?]44 133 #44 343 4a #4££ 44 434. 4£ 34 3s.# *)1 
2, b-^i £if?] 4s.f- *il£333 §7M?1jw> 44 34 4444. 

4 1^3 ±%$H <§3l 44 43 44 fSc 4£43 434 343 443 343 444£4 4£3444 3 3 4 
34 4 34. a*!, 443 1^4£^- 344 444444 444 3££ 3433, 34 4-^34 43 334 
Til 44. ^343, 444 1 343 44£^4 44 ££3 4£4 4#3 43££43 344 4£4 434^1 ^4 
£ 443 4 44. 434^4 f-43££ x-4 434££ 2444. 

43.4 44£^14 ££3 434 444 3 433 4£ £4 #4^3 34 334. ill 43 4£4 3£4434 44 
34 34434 is 4441 43°J1 (FACE)l 4444 434 4 44. 4 4^3 443 43£344 44451 
o]ug^ Aj#3.443 443 4££4 3 €■ 5-602] ifl *H g-i-f. ^ £ °li£ jEth 3 4 4 331 44 444 4 
4^1 4^43 433 344 4444. ^33, 444 444 #344 44£34333 3 4 44£34 3 43 4 
£1 44 4 4 44. 

3 

4 444 444444 442] 3°H14 444# 444°]4, 4 4^4 44 S °ls44 4^4 44#4 

3 a44 4^44^1 444 4 44. 4^44 44 il- 1-4 44 4B41 £r 44 4# 4s.°l| 444 ± 
«14 4 44. 4^4 4 4#s_44 4£4 444 43.4 44 44=11 4°144 444 4 4^4 =l^}<^ 4 4^4 
£4 £3, 444 *7l, 4el, 44, "14 4^1 £b 44 434 44 S4, 44, HS4, 44 5^ 44 444 «14 
*l t 31-51 44 * 44 441:4 i444. 4 3 4 ^414 i£5l4 4 IE4 44 2ej4 4 

4 4H 4, 4444 4, 4 £44 4 4 44 4°1 4 4 44. 44 H±r 444 44, 4 ^413, 4 0 li ^11 
°lsl hl^ «il^l; ^4, HL4 ts ^44, °1144 4s. 44 J£4 4s., <H]S^ 444 *144 7>? 4: 443 ^2^1 A>-g- 

4 4 44. 4^4 44 SE4 444 4 7F4I- 4 5E4 7143 44 £r 34 ? d 44, i4^H ^34 £r 
4434 4444 £444 i# €-4, 4 33a, 333, 3^4 43 444 4 434 £4, H^a, ^4, 4^ 
4 J£4 ^3 ^£3 3£3 441 4 44. 4 344 44 £443 44 333 4434 33 3444. 44 £4 4 
4^3 44S.43 4^4 4413 43 344 41, 343 343, 43^ 433H3 43 34434^4 444 
^41S3 44433 3444. 4 433 2 44s.^ 444 34 433 4434 33 444 ^ 4£ 44 334 
34i£4 44 44 3 34 343 ^ae]43 444 4 44. 31:4 31- -&4 3 £43^ £33E3L4 343 3 

£3 441 4^333 34 444 4 44. 

3 3 44 

4 43333 3 3 344 444 443 i4H34 4433 34£S-4334 4441 3 4441^4 41 
34. 34 4^43 44 5! 343 443 3 444 4441 4431 £444. 34 34 33143 343 343 

3 33£ 443 £S 4a 7Br4 44413 444 £43?U4 44. 

4 433 444 3^3 44 4^3 33 34, 43 44s^S £444 33 44344. 4 433 443 3 3 34 
444 433££ #71-4 34 44£^ 44££434 43££ 43434 £4 n43 44 4 34. 

£4, 4 433 4334 *4 443 33 344 £44 £44 3 3?3 £4££43 3344. 43, 34 3^3 
^4 4-43 £4 £4 443 443 $344 44 434 4 44. 4 444 44 443 3 34, 344 4r£4 44 
££ $343, £44 3 344 3^3 #44 44££ $344. ^-343, 44 #7>^ 4£43 444 £44 3^ 
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3 4^:4^3 IpgSl 434 -£-i £ir 3434 £443, o] 5] 4 Arfct 24 434, >§ *)1 3 4 7>44 Ca ++ 3 33 

4, 3431 <gA> 4443, 333 ESSflS M^Ee]^^ £444. £^*V 1343 *1 E-Ol^g ^1=. Jr£ 

43 ^f-ofl ^«V£]i- 5J0] ^ ^ ^4. ^4 £3 434 5^4 a|a^ #s -o] jr^^i 444 §7M ? i^ ^ 

44 44. ^4, ^44 S ^144 £43"£4 £1334 ££ir 34 7]-^ 44^43 4^4 4H§#£ ^ 51 

3 444£S433 o|& Ail- ^7>^ &3 47V3 334 333 44. 



4^41 444 47J-4 443 ^4*11 3 tt *43 3 44 3 34£S 4 33^r 44 3 44 £4 4#3 44£^3 1 

344. 3fl .. 4^41 444 :&3MH 4^4 * 443^ 4#4 3344. 4^44 44-& #33 ^5 47>4 44 

(RS1 131), 44 44 4H (RS2), 44 (RS3), 3 44 414 44 (RS4)4 £444. 413 44 4 

2, 43 4 413 343 4^ 4HSi 4§4, 35-4433 £3« 14 4^44 44*11451 4711: i£344. 44 
4 RSI 133 4 3£3, 3^ 4i ^4=17171- $444. £4, V-44 ^SKE-oll 343 434 44 44 44-34 
444 4^41 443 443 ?Ht 5l jsL44. 



4 413 4 33^ 433 144* 334 4^ 43444 Tll^Kr aft # 443 44 lEfe 341 144 4 

44 4134 1H7> tlr 3£s 3*11434 44. ^34, 443 44 JEfe 343 143 34 313 343 
^]£4 4^r 33 4434 4 3£3, 4 414 =414 £14 444 £444. 41 4^4 4333 3.£3, 4^44 
1 e]]# 474417I °14, 44°1 4»H 14 44 £fe 341 1 « ^ 44 9? 343 £1 43 34. 444 <S §/ir 
47]4 a>44 *)e], #5l^ (i4 4£ 4 4^), ii?] (i# 44 a- JEb 44114^1 4444^11 44 444), 44 
3 71-44^ 5E^r 7l*fl A144 a>44 4x1 £ ^ ^14. 2444 A 14 #4 S5l^l4?I44S4, 4^-1 °J 

X14. 



4?1)4 -444 H7| 44, 7l-a47lo)144i 41* 



4^ 



(GI)4 444 £44^r ^s.4^1 ^44^1 44 3} as4, °1 



14 4£°14^ H^^ll tfl4 44iE^r €-451 



i^l 3l44 ell^S ^1S421 Jl421 h132^414. 14*14^ ^4 4^ 
4 44 14 444i ^4 ^144 ^4^1 4^^414. 4 4^51 ijaf-^l sleM ^14=1^ 4^4 444 14 ^1 
4^°14. 1^ 443.^ 444 *1 44s.i 4i W 4H 44 444i 214^ 44si 4 ^44^ ^*)^ 30 « 
7^444. (Goddard et ah, 1984). £4, ^!s.4£ 4^r 4^21 a]4 ^14 4 4°-4 zie|eH H ls^ x-l 4 

54} 4 4 44. 7-1 4^-51 ^144 £^^1 44^4^ ^4 44i 71^4 4 44. °4i4 ^1^44 £4 

2i ^ 744 4£« 7^44151, 7-1 4s5l -ila44 ^1444 Jl4# ^14 



4, 4 44 4^, ^14 431 1^ 



44. 



u4^la# 44°jl 



4 4^4 ■?] 21 21 44^1 A4^1# 44741^ 1:44 4^ 47>sl 44^1 opjai 4^4 4421 4^5.^ 
44 £44^r 7H 447-14- i£ir 7fl44 444 711444. 444 44, 44 34, 44^1 gi ^4^1 4^ (Young, 1984), 
°ll-i- 1-4 4°l^Ail£7-i wi-Ais.4 4^^ >Jei Ai-4^4. 4 444 tfai 4^ i44 Tfls-i- £| 

4 714S-7-1 A)-g-^ 4 44. b)7H4 4421 #44 4^21 aj-g-oH-M 21 4444 ^144t11 44 0147-14 7l 
42I 4^4 *14 4 SXlr 443 41i cfl4 A44 444t)1 44. 4 414 4^1 7I42I 444 2% vsi 4^ 
44^5- ?14 cl 34 444 414 ^-Q-S 4^r 444 ^l : g-44. i« #4, ^£47} 741 44 44 43 34, 
44 7J7E Ri/gii, 4«-5i u)i 41 4 4 413 14?1 A l41-4 4133 4 S14. £4, 44£ 43^34 

3 31^14 744 el i47iis.3 444 4 4^ ^4*113 4^-40oose-fiii) £4^14 33:4^3 444 4 44. 



4 413 43°H 44 33 7>33 5.3 # 33443, 4 414 4 413 2 343 4333 243 44^ 3 °s. 

6]^}ti\6\ 44. 



■a a] <4 



4j Al c^l 1 



7flg- 3 
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g/« 

(NH 4 )S0 4 9.3 
KN0 3 56.6 
KH 2 P0 4 8 
MgS0 4 -7H 2 0 3.7 
CaCl 2 -2H 2 0 3.3 

NH 4 N0 3 33.0 
KNO3 38.0 
KH 2 P0 4 3.4 
MgS0 4 -7H 2 0 7.4 
CaCl 2 -2H 2 0 8.8 

N6 *l^^n000x;^-^Jj) 
rag/ 100 

MnSO 4 -4H 2 0 440 
ZnS0 4 -7H 2 0 150 
H3BO3 160 
KI80 

MS*l^^(1000xx^l^Jj) 
rag/£ 

MnS0 4 '4H 2 O 22300 
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Na 2 Mo0 4 -2H 2 0 250 
H3BO3 6220 
ZnS0 4 -7H 2 0 8600 
CuS0 4 -5H 2 0 25 
CoCl 2 -6H 2 0 25 
KI 830 

B5 ElM^XLQQx^J^J 

mg/£ 

MnS0 4 -4H 2 0 1000 
Na 2 Mo0 4 -2H 2 0 25 
H3BO3 300 
ZnS0 4 -7H 2 0 200 
CuS0 4 -5H 2 0 3.87 
CoCl 2 -6H 2 0 2.5 
KI75 

N6 tilEl-nl (100X^1^) 
mg/100 ml 
#3-41 20 
EK^-HCl 10 
3Z]s]s.^-HCl 5 
5 

MS HjEjjl (lOQx.x-l^-g-^) 
mg/100 

^lA-^l^Al^ 1000 
BMnl-HCl 1 
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^44 5 

B5 glH^I (lOOx*^-^) 
mg/ 100 ml 
#34! 1000 
B144-HC1 100 
^s]s.Ai-HCl 10 
10 

MS 1 (2Q0x^^-^oJj) 
ml/500 ml 

FeCl 3 (60% w/v) 2.7 

MS Na o -EDTA (2QQx^ jhjgj 

g/500 ml 
Na 2 *EDTA 3.7 

1 ml^l ^ i 4**11 100 mg^l 2,4-^ 4-^4 (2,4-D)# -g-^^l^Jl, 3 1 N K0H« %7}zi\-5L, 1 N 

HCl^ 4~§-4<*l pH# 6AS. 2,4-D (1 mg/ml, Sigma No. D-6679) ^ ^1^1-^4. 6-^4 4^ ^ 

?1 (1 mg/ml BAP, Sigma Xo. B-3408) $ 4^44 4*11^4 (1 mg/ml NAA, Sigma No. N-0640)^] -g-^^- *fl5:45S4. 
250 mg^ ABA# 2m!^lM NaOHi -g-^W^, 4^4# 100 mIS. 4#<>| 4^ A 1^4 (ABA, 2.5 ng/ 

ml, Sigma No. A- 1049)^ *fl^45£4. 3^4 (150 mg/ml, Smith- Kline Beecham 6571-30)^: 3.1 g4 20.66 m!^ 4 
-S-^IW^ ^4534. 4°1^4°14 (50 rug/nil)^ (No. 843 555)^b] <S$a^4 ?14^ A l 4^ 4^4^- 

4^ ^4. 

*j g ^ j^gjfe 4 N6D ^1 

44/1 

N6 44 4^ (20X) 50 ml 
N6 ^1 Q£l (1000X) 1 ml 
N6 «144 (lOOx) 10 ml 
MS *i (200X) 5 m£ 
MS Na 9 EDTA (200x) 5 ml 

S—i 

v]A<>}hLm 100 nig 
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hL^Y 300 nig 

2.9 g 
2A-D (1 mg/m£) 2 m£ 
raSi 30 g 

1 M KOH# *MKH PH# 5. 85. S^^l-Jl, U^- 3 g£) ^7>^-al, ^^#^r ^LE^H^S 

2*1- n^Sr ^?VNB Bfl*1 

N6 4^ (20x) 50 
B5 ^ €^ (100X) 10 
B5 tilHf^l (100X) 10 m£ 
MS *1 (200x) 5 m£ 
MS Na 9 EDTA (200x) 5 m£ 

s—t 

2..4-D (1 mg/m£) 2 m£ 



^3.5.^ 30 g 
^#^1 500 mg 
500 nig 

i\A ?] Jl^ 4# (CEH) 300 mg 

1 M KOH# 44^M p h# 5.8-5.855. ^^Ji, 1 ^ 3 ^7>§>Jl l ^£#3H x]?)i5}<% 



2^ nfl^^?>MS^1 

MS 4^ €^ (20x) 25 mi 
MS ^ (1000X) 1 mil 
MS wlB}^l (100X) 10 
MS € (200X) 5 m£ 
MS Na 9 EDTA (200x) 5 M 

is 

TESi 10 g 
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1 M KOH# 4-§-^H pH# 5.8-5.855. ^44^, 1 V$ 3 *l£4* |7^J1, ^-4^* ^#3H3i^ *i^4$ 
NBO-NB 44 * f pH^ ^l^cil ^7^30g/^Nl" ^ 30 g/£ 

NBHT3Q : NB ^4 4 ^ 3^ Jl 4* 44*H ^7>4 30 mg/4 4°1 a£*M 4 ^ 150mg/£444. 

NBHT5Q : NB *fl4 ilt^°l Ji 4^ Jl 4* 44*11 ^7f4 50 4°1 n^4°l 4 $ 150 mg/£ 

BRHT5Q : NB *fl4 (2,4-D ^, ^S^HM. 4^ 3)^ BAP (2 mg/U NAA (1 nig/4 ABA (5 mg/«) ( 4 

o]:±5L4 0 14 (50 mg/t) ^44 (150 mg/fi# ^7^. 

RHT50: NB ^4 (2,4-D 5, ^S#^HJ_ ^s] o]j=l 3^45^ BAP (3 mg/&, NAA (0.5 mg/O, 4°1^4°14 
(50 mg/0), Hl44 (150 mg/«# 

MST 44 : MS nM, o_£#elloi^_ ^ 0.05 mg/£NAA $ 150 mg/jg E] *!4# ^7>4. 
4 ^4 

4^&^Hf4 ^S* 934^, 1 £4 70% i^r#^l l^l^^S 3^ ^fl^tt^, 30^4 50% S^*H ^4 A 1S 
4. #5* 441: 4? :£4*H4 €3-^5. ^ N6D 44i ufl^a4. *J4* Micropore-*HH 

S^^Ji, 26 0 C-28 o C*114 ^e^^l^ofl cfl^H 6^8 ^4 ^H4 ^44^4. 44^44^4^ 4# <y^5L 
^71)44 tifl^ ^ti}0_^B] ^SQ^ ^^7} 44^4- 24 nfl<$°l 1 Jl4 3 -r, ^ NB Bfl^lS. #4 Jl, 3§ 

^ 444S4. 444 44*14-1 28 c ci^ 44^14 44 4^4i 444S4. »H 4444 24 

ufl^ -S445S4. 44i 44471 541 °14^ 24 444S4. 

4^.^431^* {Agrobacterium) *M 444 ^4^-4 4^ 444 44 #* ^44^ 4^5.4^1^^ 
{Agrobacterium) ^44 4^4« 444<^ ^4^4 28°Ci4 44 A l7l Ji. 2 4 ^ , ^4A^44 

tflai, 100 pM 44^44^* ^4 nb 44 7)1444^4. 444 iH^- ^4^€ 10^4 4^1 3 4 

ft4^^^1 ^444 ^ ; 44^1 4444^, 44 i 4 25°ci4 2 ^4 100 yM 4^1^44^ ^44^- 

NBO ^§4i 444S4. 0 ls14 44 444 44## ^44^ 4^s.4^1^^- {Agrobacterium) 4 ^ll^HH 
^ "^^ ^4"^ 4^tt4. 44^.. 150 ing4 h]*!144 ^44^ 454^^14 ^1^4^- 3 <^1* 44^1 4 

^ 4*^44^-, 150 mg/^ ^44^ ^44^ NBHT30 (4^14 A 144 4°1^5L4°144 ^44) 444S 
4. 26°c~28°ci4 3-4 44 4^*44^^ °J4^1 4si^# *44 444i4 ^4^1 10-24 44 24^4 
4534. 444 444 4*1^4*14^ 44 44-8: 4^- ^ 444 4444. ^1^4 e]^ 

4i-i44^NBHT50^4i ^7lj7, 26t~28°ci4 44^14 ^44 14-21 ^4 ^445^4. 444 4^ 
^« ^44 8-12 44 °M^14 PRHT50 ^j4i ^44. 444^, 28°ci4 30 ^ ^14 ^4 44i4 RHT50 44 
4H14 4*1 T^l ^4^- 444^- 4€r 1/2 mst44^ ^4 ^o_^ #44. 

4 4^4 4iM4 S 444 4^ Srt 4^ 4^i4 4*44 7 i^£ °d^4^4. 

^ A] gj 2 

4^4 ghS^M^] ^4 44 # 

4 5£E£ 5^ez& ^ 55^444^ 44^: 4i4^1 444 44^1 44^4i tfl^ 444 444^-1 ^l^^l 4-§-47l 
fl4PCRi fil^ ^^^1S4. 4^14^-44, ^1# 447} 44 444^1 4444 3' 44i ^^4 ^ 
^ o^jjL^ ^^44, <=>i^ 444 4i44 44#i 4* 4444 h4-apj^ai 7^4^ 4^44 4^ 44 

44. S-44 4 y 53. 44 4^ D 11082^1 SBEI-4sSll^4^ 1982-2527; 44 4x AB023498^1 SBEIIa-4 

#e^H]H 2458-2997; 44 4Jl D16201^1 SBEIIb-Tf#^^-^^ 2414 44 2912 CE 1 44 £ 3°fl ^a]^ ^g)o] 

4. #^4 44i4 444 44i^^ 44 ^^4^^1144 4^*^44^- 4^4 5^44^4 
4 44* #4^^!^ pGEM(^44S)-ts. #^^4S4. 4^ ^44 4^444 SBEI 9 44* 
^4<*| ^^4, 7)1^ a] g ^1 4 4 45: D10838 S 44 Sod 4 £boRI ^14 444 x^efl o_e]i= 9112- 
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9606-^4^4 4 lt^ f pBCSK" (Stratagene)l ^°d^H pRint9_BC# gW4 CE 4). 5SE{ SflEHs 5 

S5M7£^44^4^ <*]^ 44* 44 Spell Xba\ ^ XhdIEcdBl 4fl* 4-£*H pRint9_BCl4^ ^-ffl^ 4 ^ 

^ n^sL #^4^4. o]^ ol§ 4<f 441 tfltt ^44 444« ^§444 3-§-& §H, 44£ 

1 ^4°3 4^44. ^€ 1-4^1^4 pRBELIR, pRBEIIa.IR 4 pRBEIIb.IR^ S7l4$J4 (£ 5). 

fe/7?HI 5 A^7?IS. 4/11 4^, P Bxl7casNOT4 *4 4^1 4^45^4 6). 14 441 ^tb 444 *H1HH 4^4 

i/°Jl^/4i 7H4 ^-g^ Bxl7 ^S5-4 ^ ^ nos 3 - cgc^ 44444. z|z|o] ig-tg 7H1^# 

MndTL^ Nom 4*tb ^flSKn, oj^ oH^i^ 4^14 ^4 ^4^414 iflAj -fr44^ 4M 

4^#^l£l*l^ ^S^-i: 41*^1-*^ 4*1^414 4^4# S^Rr ^ pWBvecS (Wang et al. 

Acta Hort 461: 401-407, 1998)5. 4°d4S4. *N1~£ dsSBEI, dsSBEIIa 4 dsSBEIIbS. S714S4. n^, olf 4 
71144 471441 4n2S4^4 f-*fl3*W<ffl^ (Agrobacterium tumefaciens) ^4 (AGL1) 4S (Lazo et al 

(1991))sL ^4. 

44^ 27>4-RNA (dsRXA) 4*fllr 0 l, 4^4^ 44 S££//a444^-4^ a] <g.g- a^M SBEIIa^ 444 
SBEHb 4^*1 av 7 ]^ 7 j^.^ 4*fl#1 tfl4<4 444^1 <H41 ^TI^Kr £4^ 

tflA> A]^ i£tg^ RNA7} <§4^ 4 ^4 °J^4 S44al 27>4 JEE^r o]^ y>4 RNA# ^44^ 

H52-41 tfltt 4^ S 4^14^ ufl^ 2-414 4^14^4. 4^ 91 4^1 4^ A-]<g A}o]4 ^5flo]^ ^<2]£ 444 
#14^1 RNA4 44^1 44€ ^4 444 '^114' 2 44 45:4 ^#4<>1^44 4^4 S^tb 

4. £^ 27>4-RNA 4*11^1 o^sM 4°^ 4 444 4^^ 5.44 ^7M?14 ^£4. 

(Smith et al., 2000). ^4 SA44 4^444 JL444 (HMWG) ^5-4 ^ ^5.^1^^ 

{Agrobacterium) (nos 3')A^b]^ aj^I ^^^b]^ ^1^14 ^i^i ^1^14. °1 ^ dsRNA tifl 

SBEIIa 27>^-RNA 4^1^ ^ 5HSZ& -fr^S.^ ^ PCR<H1 ^^H 1536bp# 

4. (?inS3. ^r^" AF338431). ^^r ^1$ 2^^5 3^1 if-^fe 468bp S^VaL, ^ 

^RI U A Kpnl *m ^ (S:^ 1), °<f^H*]^ ^^3^4^ ^ Kpnl ^ ^ SBEIIa^ 

3$] o]^6\^ 5i2bp (^i 2) ^ ^^H^ BamWl % Sad ^3)9 ^ SBEIIa^ ^ ^ 1,2S 

^l^^^l 528bp^-^ (5:^8 3)* ^>tb4. ^^^r ^ ^ (50 7fl^ ^fgefl OH]£i rfl^>o| 87% ^ 2 7 7fl^ 

TfW^l^^^^l 92%)^1 tfl^H ^ ^ ^ v ^^ ^^"^ € SSSfe-fi-^ (SBE4)# 217 7fl5l ^e^H] 

Hi tfl^H 80% ^^^4 7>4^, # ^fl-n-^-^ °1 ^ ^ ^ 5557/^ i>H 3t)1 

S-S. 7ltfl^4. ^ ^^^r SBEIIb?] #-^-4 S^-31 ifltt 113 7fl5] Jfr^e^H]^^ tfl^H 76% 

n^, 11 tfl* ^^l^^l ^ 21 ^r^a 3^1 ^1^1 1, 2 ^ 3# ^#^1^14. HMWG » 

52.^ A-]g nos 3' ?^?14t- Sf-^ P Bxl7casNOT (i 6)1^ 27>4-RNA ^7}6\] ^^a]^4. o] 

eift ^jBjifllA]^ <frx\*} ^11:^ P Bxl7ds-wSBEIIa^ S7l^>^, 27>4-RNA^-^^fe ds-wSBEIIaS. S7l^fS4. 
-a^H H 7l^fl^r *W ^ >0 1, ds-wSBEIIa ^-^4# ?}*\}^ P WBvec8S ^°d^ai, 4^^^^^ 

(Agrobacterium) ^ AGLIA^ i^^Jl, #4 4-8-^4. 

3 

v sbe ^ d a 

AGL1 AJS^ dsSBEI, dsSBEIIa, dsSBEIIb ^ ds-wSBEIIa# 4-S-4^ €^11 H 71*1] ^6\] 44 

# (cv. Nipponbare)4 ^^4^4. 500 7fl£] ^ ^]#1 a^^jt. ^^5} ^e^# # 

7fl^A]^4. ^ofl tL a] # o^ 5 ^ SBEIIa ^ SBEIIb^A ^-^1 cfl?!: ^4°1^ 

^1^# 4-8-* PCRH^ A]ig ^5- H.slHSl- ^1 ^^4S4. ds-wSBEIIa* 4-8-* ^ift 

24 7fl4 7fl^4 ^]#^14, 21 7p} H^4 SBEIIa 4^1 tfl*H °o u ^4^4. 

4&S^1#(T1 ^7»^Ei^ ^ai^iE.^^ 1471^*^44^ 4^41 ^1*^1^ 

4*4^- S-^1 3*H SBE 4^41 tfl^H §-^4at4. SBE tfl4^^ 4ft^ 441^i ^} 

^4Xi4. 4^:1^1^ «!-§:-§- ^4S4. SBEIIa 44^ 4?!^ 4^H^4 4^^ ^1 40% 

°14, ^ 50% 5^4^- 44X+4. 4^^ y l-ir^r SBEIIa S SBEIIb S:^ 2-^7} 4^4 -^4^4 ^7>4^ 

4. 



- 31 - 



^/fl-S^ 10-2007-0001057 



43 a] <4 4 

iH-f 5J nfl-B-S^tl ££fe [Takeda et al., (1986); Lumdubwong et al., (2000); Chiou et al., (2002) lEfe 
Schulman et al., (1991) ]S] 4^4 444 ^44 ^5.4^1 #-g-# 45]44. ^4 4^ i^W^J (Bray, Co 

Wicklow, al-nan ?44H4] 4^1 4*1 444*1 4*J44. ^f, 34 444 "fla-fr *1#4 H l 

H*>g4. 44S] *J*II H444 4*4^ ?41 fl*H 3*1 44 1*^3.43 34 f^44 wH 4^1 ff1^5] #A7> # 

4 fl-^ 44^1*1 3J4*1# 

^1-5] o^Si o.^ [Morrison 5 Laignelet (1983)1^1 oH»l (MH^)^]^ * r 7] 4 £°1 etTl ig^Al^ 

4^4514. 4^1 It 4*4)- 444 2 i3f^l 51^ X|$¥H| 4 2 mgS] ^^Ml (0.1 mg^H ^4 

Til) ^44514. ^144 i7-1$K 7 l 1 td^i 85% (v/v) nll^^r 344 f:^}jL, 65tS 1 

:§-<?> tJIHjLS /pS^nf. 13,000 g£ 5 44 ^4h]4 4s 4^4-M S-S^Tll ^Ti^jl, ^# #7jl 

# 444534. ^4, 344 65t°lH 1 ^l^r f-*> ^SaI^Iji, 2 nig a] (344 44 4°1 ^44)4 1 nrf4 UDMSO 

# 444*1 4314-^14 €43h -g-oJ) (UDMSO; 9 4^ ^H! 4^3^ tfl l 6 M 4314H 

441-4 43 31*1 4-&3 43t, 3^-4 43 4«14441 413 o_ s i§3 ^33 95'c 4s°113 1 34 *4 

^44514. ^ 1 m£3 2 nig ASlB. ^ 20 mg AiJ=4444 If^c 20 [£$\ I 2 -KI AAS. 34-UDMSO 4°^ (50 fd) 
S] §-«5!j-g- #S 1 m£ °14S 31"44. 650nm«Hl^^ ^^3] 200 4 

7]JL, Emax Precision Microplate Reader (43)114 ^4414 *14)4 4443 44^-1- 444514. 0~100% 43 
Si $ 100%~0% 4 1 S3. 33 !44 S44^r 344 44 $ 444 C£fe 44) 4 1 3S^^ (Sigma)^-S-4 

b] 334^, °1« tfl^M 3=i45*4. 43s^ 44 (43si Hl4)^r S# cfltt 44£SJfEi 4 

efltr *1t1 4^^] 4 444 4As_4^ 4^4S4. ^4, «1-44^1^ ^4^1 4^^^/4113-^ U ^ 

^8:^-4 [Case etal., (1998)]°ll ^4<^ SrH [Batey 51 Curtin (1996)] <Hl 7l7fl5l v}s\- Qo] ^^}^_ ^ 

^4 hplc 4^°il 51 *H 4«S4 4 Si4. 

4§-°ll^i^ ill 7 2°}$\ 45^44^4^1 44^14 S-^ [Morell etal (1998)] «(| 514 S^I4 471^^ ^4 4-§-4 
t§ 44^4 444# (FACE)i 3)«H ^ ^4 44 -g#sl ^a|-^Sf- ^£ Pyris 1 ^1 

4^4 "147]] (3il7j <S4 n|9f iEiullBl^^ ^ i7ll)s4^4 4 514. ^•&-8-«fl^l i-1 #4 ^4 [Batey et 

al, 1997H*| ilJi4 44 4^r 27d4 444°1 Rapid- Visco-Analyser (RVA, tIS 4°l?iEl^ 3t]Bl4 0 l el ^1 e] i= , 

5.^^4,1514 fle!4^ 4^4 4 44. 4^ 7^*1 ^^°l ^oia (airfl ^e ^7} 
741 ^js), ^41 4E, 3)4 x 4 51 47> 7lM 4e4°1 5i4. 7>f-air ^^-°1 Jf^ir 44 [Konik-Rose et 
al (2001)] sj-^i s]^H 4^4 4 514. 14 7fl^^ ^73 a] #i 7>^ >^§- ^s-^ if-«>7l <>1^ 

51 olTf ZL51J7 =L 7f Sl #3)51 ^Al A»|S] 3§^^H ^7^*14. 

p-^4?t 4§£ dH7>4°J (Bray, Co Wicklow, 41ME ?^-5f)«fl>] ^^-sfe ?1S« 444°] 4^4 4 5)14. 

wfl445l =-ol^ ^tai^ 4^4 ?11^S 44 44°l] 214 0 ] 444534. 

ufl-n-S 4 0.2 mg^l ^a] Ri ^t^fal, 5 mM EDTA, 20% ^el^s 5 m M DTT 5l 1 mM 

Pefabloc4 S44fe 600 fd$] 50 mM KPi (42 mM K 2 HP0 4 51 8 mM KH 2 P0 4 ), pH 7.54 c ll7-l 5-^4 A l S4. 

4ifl4 ^44 10 44 13,000 g«M 10 44 ^414514^, 4^^^ 4^51, -so'Ci^ a>^-§ ufl^i v^^- 

A l S4. 4^11 &m 3 J7># *H, BSA ^f44 0.25 mg/m« BSA S§#^5] 0, 20, 40, 50, 80 5l 100 fd 4 

-g-sH 4^4534. ^4 (3 /^)4 ^44s 100 MS 4#Ji, 1 mta] 44^1 4el^ 4^^ 44°ll ^7>§>S4. * 
Aif 6.S7-1 ^§ tb-th ES-ifEi o] BSA ^#4 444^ 595 m<%*\ 5 44 44^1- 444^. 1§#4sl ^ 
§4 4^4514. 44^1 yfl4a4El 20 4^1 4 a Jl^-i- s44^r ^1-4 0.34 M Tris-HCi (pH 8.8), 43.fi 
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(8.0%), 4444^ (0.06%) 5 TEMED (0.1%)# X44^r 8% ^4 #2]6>3.S 6 M^ 4^145S4. #4 

[Morell etal., (1997)1^1 ^ISlfSi 4^ IMji, SBEIIa SBEIIb 4 

^5L4^4-§-^lS4. 

^ XI gj 5 

^#1-^ 27>4RNA, £E^r 4*lll:# 4*4^^1 ^4<*l S^! -fr44 1^ (^**} 4^31^ HI: # 

^41^1 4-8-4 44 444^1 tfl*H ^H^l 44344. 4 4^4^ &4fe S3 444 

iL*ll^ 19 7H tfl^ 95% ojAj- 19 7|1 o1 aVo} -^eil 

^r#ei^^^^^* s#tb4. ^i^as. ^i^n ^H, £34« ^3 444i tfl^n 4°J44 3 

# Tll^i^^ 444^ &fe4. "^(off)-444 ^444. SBES3 

444 ^l*!* °134 ^g^HHAjcq a^sHS ^47l fltb^t 711^-51 4^7,14 «iH47l 4^1 £ 

44 # Til^ 41^1 434 4-8-4S4. 

4 7)1^ DNA *i «g 31 o]bH| (OSAL seq)-& FASTA IIJAS TIGR A4°lB (http://www.tigr.org/tdb/e2kl/osal/) 
^4^1 44^^ 4^44. o] r^j ol +Wr S.^t}ji, "formatdb"» 4-8- tt BLAST ^ "dbifasta"* 4-8"4 EMBOSS 4 
4seqreti 4^44. ^4 FATSAS^^S. ^344^, ^ *«H fl#4* 4^ 19 

^ 3^ 18)# 444 BLAST 7l§ 444 4*8 4-3 HSa^ (P. Waterhouse et ah, CSIRO Plant Industry, ^tfl ^ 

4)# 4**1^ ^> 711^14^ 4*^ 3:44^^1 4-8-44. 

2i 7l7fl^ 44 ^ ^4 4 0 J^ A J 4^4 7115:4^31 4-g-^ SBEIIa, SBEIIb 5 SBEI41£ # 7)1^1 tfl 

t^^t^^l 4-8-44. s. 8i s44£4. ^li^ 44^1 'NNNN...'^ 7 ^H4 

*\%o] ^7\}^*\}a\$\ ^^^19 711 *14^ ^^Tf#^l^H^ ^^ifliAi 4*44 4^4^ 5J4 44^4. 4-8- 

4 SBEIIa ^^41144 444 SBEIIb^^^o} h]-*-^ a] ^44^, 44\3: (^ 8) ^4 57 7fl 

^1 Tf^sfl^^l- 711^]^^ 4-8-4 SBEI4S^€ tH^hh ^451^- 4444. «fl € Tfl^ ^<g^ 5^/4 
^°J^in4r2 7il^ ^44fe BAG €^ 4°1^1 ^44^- 7H^ DNA ^°J^£^34. 4^-71 ^^0} ^ 
Tils ^7fl^ $l>14 hl^- oje-jtb # Tfl^^l o]^j^^LfloiiA^ 444 $14. 
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1 GCCACCGACA TCCGCCGCAA TGCTGTGTCT CACCTCCTCT TCCTCCTCCG CGCCCGCTCC 
61 GCTCCTTCCC TCTCTCGCTG ATCGACCGAG CCCGGGAATC GCGGGCGGGG GTGGCAATGT 
12 1 TCGCCTGAGC GTGGTTTCTT CGCCGCGCCG GTCGTGGCCT GGAAAGGTCA AGACCAATTT 
181 CTCAGTTCCT? GCGACTGCGC GAAAAAACAA AACCATGGTG ACTGTTGTGG AGGAGG?CGA 
■541 CCACCTTCCT ATATATGATC TGGACCCTAA C-TTGGAGGAA TTCAAGGATC ACTTCAACTA 
301 TAGGATAAAA AGATACCTCG ACCAGAAATG CCTGATTGAA AAACATGAGG GGGGC2TTGA 
3 61 AGAATTTTCT AAAGGCTATT TGAAGTTTGG GATTAATACA GTTGATGGTG CCACAATATA 
421 TCGTGAATGG GCGCCTGCTG CACAA3AAGC ACAGCTCATT GGTGAGTTCA ATAACTGGAA 
481 TGGTGCAAAA CACAAGATGG AGAAGGATAA ATTTGGCATT TGGTCAATCA AGATTTCACA 
541 TGTCAATGGG AAGCCTGCCA TCCCTCACAA TTCCAAGGTT AAATTTCGCT TTAGGCATGG 
601 GGGTGGAGCA TGGGPTGATC GTATTCCCGC ATGGATTCGT TATGCAACTT TTGATGCCTC 
661 TAAATTTGGA GCTCCATATG ATGGTGTACA CTGGGATCCT CCAGCCTGTC AAAGGTACGT 
721 GTTTAAGCAT CCTCGACCTC CAAAACCTGA TGCTCCACGC ATCTATGAGG CTCATGTGGG 
781 GATGAGTGGT GAAGAGCCAG AAGTAAGCAC ATACAGAGAA TTTGCAGACA ATGTGTTACC 
841 ACGCATACGG GCAAATAACT ACAACACAGT TCAGTTAATG GCAATCATGG AACATTCCTA 
0 01 CTATGCTTCT rTTGGGTATC ACGTGACAAA TTTTTTCGCA GTCAGCAGCA GATCAGGAAC 
961 ACCAGAGGAT CTGAAATATC TTGTTGACAA GGCACATAGT TTAGGATTAC GAGTTCTGAT 
1021 GGATGTTGTC CATAGCCATG CGAGTAATAA TGTGACCGAT GGTCTAAATG GCTATGACGT 
1081 TGGACAAAAC ACTCATGAGT CTTATTTTCA TACAGGAGAT AGGG3CTACC ATAAACTCTG 
1141 GGATAGTCGT CTGTTCAACT ATGCCAATTG GGAGGTCTTA AGATTTCTTC TTTCTAATTT 
12 01 GAGATATTGG ATGGACGAAT TCATGTTTGA TGGCTTCCGA TTTGATGGGG TTACATCAAT 
12 61 GCTATACCAT CACCATGGTA TCAATAAGGG ATTTACTGGA AACTACAAGG AGTATTTCAG 
1321 TTTGGATACC GATGTGGATG CA^TTGTTTA CATGATGCTC GCAAACCATT TAATGCATAA 
1381 ACTCTTGCCG GAAGCAACTA TTGTTGCTGA AGATGTTTCG GGCArGCCAG TGCTTTGTCG 
1441 GCCAGTTGAT GAAGGTGGAG TAGGGTTTGA CTTCCGCCTG GCAATGGCCA TTCCTGATAG 
15 CI ATGGATTGAC TACCTGAAGA ACAAAGAGGA CCGCAAATGG TCAATGAGTG AAATAGTGCA 
1561 AACTTTGACT AACAGGAGAT ATACAGAAAA ATGCATTGCC TATGCCGAGA GCCA1GATCA 
1621 GTCCATTGTT GGTGACAAGA CTATAGCATT ?CTCTTGATG GACAAGGAAA TGTACACTGG 
1681 CATGTCAGAC TTGCA3CCTG CTTCACCTAC CATCAACCGT GGCATTGCAC TCCAAAAGAT 
1741 GATTCACTTC ATT'ACGATGG CCCTTGGAGG TGATGGCTAC TTAAATTTTA TGGGCAAI'GA 
18 01 GTTTGGCCAT CGAGAATGGA TTGAOTTTCC AAGAGAAGGC AACAACTGGA GCTATGATAA 
18 61 ATGCAGACGT CAGTGGAGCC TTGTCGACAC TGATCACCTT CGATACAAGT ATATGAATGC 
1921 ATTTGATCAA G2AATGAATG CACTCGAGGA GGAATTTTCC TTCCTGTCAT CATCAAAGCA 
1281 GATTGTTAGC GACATGAACG AGAAAGATAA GGTTATTGTC TTTGAACGTG GAGATTTGGT 
2 041 TTTTGTTTTC AATTTTCATC CCAACAAAAC TTACAAGGGT TACAAAGTCG GATGTGACTT 
21 01 GCCCGGGAAG TACAGAGTAG CTCTGGACTC TGATGCTTTG GTCTTTGGTG GCCATGGAAG 
nel £GTTGGCCA? GATGTGGATC ACTTCACGTC TCCCGAGGGA ATGCCAGGAG TACCAGAAAC 
2221 AAATTTCAAC AACCGCCCTA ACTCATTCAA AGTCCTTTCC CCGCCCCGTA CCTGTGTGGC 
22 81 TTACTATCGC GTTGATGAAG ATCGTGAAGA GCTCAGGAGG GGTGGAGCAG TTGCTTCTGG 
2 3<*2 AAAGATTGTT ACAGAGTATA TCGATGTTGA AGCAACAAGT GGGGAGACTA TCTCTGGTGG 
2^01 CTGGAAGGGC TCCGAGAAGG ACGATTGTGG CAAGAAAGGG ATGAAGTTTG TGTTTCGGTC 
2461 TTCT3ACGAA GACTGCAAAT GAAGCATCAG ATTTCTTGAT CAGGAGCAAC TGTTGGTGCC 
2521 CTTGTAATCT GGAGATCCTG GCTTGCCTTG GACTTGGTTG TGGTTCTTTA GCAGTTGCTA 
2551 TGTA2CTATC TATGATATGA ACTTTATGTA TAGTTCGCCT TAAAGAAAGA ATAAGCAGTG 
2641 ATGATGTGGC CTTAAACCTG AGCTGCACAA GCCTAATGTA AAAATAAAGT TTCAGGCTTT 
2 7 CI CATC2AGAAT AAAACAGCTG TTCATTTACC ATCTCAAAA 
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1 CTTGACTCCC CCCACTCCTC CCTCGTGCTG CTCCTCCTCG TCGCTCGGCT CGAGGCGCGG 
61 CATTTGCGGC GGGAGGGATC TGCGCGCGAG TGCGTGCGGG CAGGCGGCGG GGGAGCACGC 
121 ACCGGGGGAT GGCGTCGTTC GCGGTGTCCG GCGCSAGGCT CGGGGTCGTG CGGGCGGGGG 
181 GCGGCGGCGG CGGCGGGGGT GGCCCGGCGG CGCGATCCGG CGGGGTGGAC TTGCCGTCGG 
241 TGCTCTTCAS GAGGAAGGAC TCCTTCTCAC GTGGCGTTGT GAGCTCCGCG GGTGCTCCTG 
301 GGAAGGTGCT GGTGCCTGGC GGTGGGAGCG ACGACTTGCT GTCCTCTGCG GAACCAGACG 
361 TGGAAACTCA AGAGCAACCT GAAGAATCTC AGATACCTGA TGATAATAAA GTAAAACCTT 
421 TTGAGGAGGA GGAAGAGATT CCAGCAGTGG CAGAAGCAAG CATAAAGGTT GTC-GCTGAAG 
481 ACAAACTTGA ATCTTCAGAA GTGATTCAAG ACATTGAGGA AAAT3TGACT GAGGGTGTGA 
541 TCAAAGATGC TGATGAACCA ACTGTGGAGG ATAAACCACG AGTTATCCCA CCACCAGGAG 
601 ATGGGCAGAA GATATACCAA ATTGACCCAA TGCTGGAAGG ATTTCGGAAC CATCTTGACT 
661 ACCGATACAG TGAATACAAG AGAATGCGTG CAGCTATTGA CCAACATGAA GGTGGCTTGG 
721 ATGCATTTTC TCGSGGTTAC GAAAAGCTTG GATTCACCCG CAGCGCTGAA GGCATTACCT 
781 ACCGAGAATG GGCACCTGGA GCACAGTCTG CAGCATTAGT AGGTGACTTC AACAATTGGA 
841 ACCCAAATGC AGATACTATG ACCAGAAATG AGTATGGTGT TTGGGAGATT TCCCTGCCTA 
901 ACAATGCTGA TGGATCCCCT GCTATTCCTC ATGGCTCACG TGTAAAGATT CGGATGGATA 
961 CACCATCTGG CGTAAAGGAT TCAATTCCTG CCTGGATTAA GTTTGCTGTG CAGGGTCCAG 
1021 GTGAAATACC GTACAACGGT ATATATTATG ATCCACCTGA AGAAGAAAAA TATGTATTCC 
10S1 AACATCCTCA ACCTAAACGA CCAAATTCGC TGCGGATATA TGAATCACAT ATTGGAATGA 
1141 GTAGCCCGGA ACCGAAGATA AACACATATG CTAATTTTAG GGATGAGGTG CTACCAAGAA 
12 Gl TTAAAAAGCT TGGGTACAAT GCTGTACAGA TAATGGCAA? CCAGGAGCAC TCTTATTACG 
1261 CAAGCTTTGG GTATCATGTT ACTAACTTCT TTGCGCCAAG TAGCCGTTTC GGAACCCCAG 
1321 AAGACTTGAA ATCTCTGATT GATAAAGCTC ACGAGCTTGG TTTGCTTGTA CTTATGGATA 
1381 TTGTTCACAG TCATGCATCA AACAATACCC TGGATGGTTT GAATGGTTTT GATGGTACTG 
1441 ATACACATTA CTTCCATGGT GGACCACGGG GTCATCACTG GATGTGGGAT TGTCGCCTGT 
1501 TCAACTATGG GAGTTGGGAA GTTTTAAGAT ATTTACTGTC GAATGCAAGG TGGTGGCTTG 
1561 AAGAATACAA GTTTGATGGG TTTCGATTTG ATGGGGTGAC CTCCATGATG TATACTCATC 
1521 AT'GGTTTACA GGTGGCATTT ACTGGCAACT ATGGCGAATA TTTTGGATT7 GCTACTGATG 
1581 TTGATGCAGT AGTTTACTTG ATGCTGGTGA ACGATCTAAT TCATGGGCT? TATCCTGAGG 
1741 CTGTAGCCAT TGGTGAAGAT GTCAGCGGGA TGCCCACATT TTGTATTCCT GTTCAAGATG 
1301 GTGSI'GTTGG TTTTGACTAT CGTTTGCATA TGGCT3TACC GGACAAATGG ATCGAACTCC 
1861 TCAAGCAAAG TGACGAATAT TGGAAAATGG GTGATATCGT GCACACCCTA ACGAATAGAA 
1921 GGT3GTCAGA GAAGTGTGTT ACTTATGCAG AAAGTCATGA CCAAGCACTA GTTGGTGACA 
1981 AGACTATTGC ATTCTGGTTG ATGGATAAGG ATATGTATGA TTTTATCGCT CTAGACAGAC 
2041 CTTCAACACC TCGCATTGAT CGTGGGATAG CATTACATAA AATGATTAGG CTTGTCACCA 
2101 TGGGCTTAGG AGGCGAAGGC TATCTTAATT TCATGGGAAA TGAGTTTGGG CATCCTGAA? 
2161 GGATAGATTT CCCAAGAGGC CCGCAAAGTC TTCCAAATGG CTCGGTCCTC CCAGGAAACA 
2221 ACTACAGTTT TGATAAATGC CGTCGTAGAT TTGACCTTGG AGATGCAGAT TATCTTAGAT 
2281 ATCATGGTAT GCAAGAGTTT GATCAGGCCA TGCAGCATCT TGAGGAAAAA TATGGATTCA 
2341 TGACATCTGA GCACCAGTAT ATATCGCGCA AACACGAGGA GGATAAGC-TG ATCATCTTCG 
2401 AGAGAGGAGA TTT3GTATTC GTGTTCAACT TCCACTGGAG TAATAGC1AT TTTGACTATC 
2461 GCGTCGGTTG TTTAAAGCCT GGAAAGTACA AGATTGTGTT GGACTCAGAC GATGGCCTCT 
2521 TTGGTGGSiTT CAGTCGGCTT GATCATGATG CTGAGTACT1 1 CACTGC?GAC TGGCCGCATG 
2581 ACAACAGACC ATGTTCATTC TCGGTGTACA CCCCAAGCAG AACCGCCGTC GTGTATGCAC 
2641 TTACAGA3GA CTAATGATCA GCTCTGATCA TT3GGGGAAC AACTCAAGGG AGTTGGTGGT 
2701 AATGACGCCG GAATACAACT CAAGTGAAAG GT3AAAAGAA AGGCTGCCCT GACGATGTGA 
2761 TTTGAGG3GC TTGTGTTTCA TCGCCAATGC CAGGAAGATG AGGTAGAAAA GCCTACTGAT 
2821 GAGCTCCTGT TTTCGAGTGA CTCGTGAAGG AAATAGACCA GGGTGAACGG CTTTTTTCAG 
2881 AGCTATACCA AACCCATGCT ATGTTGCGCA TTCGCTGTAG TTTTGTACAT AACGATATCG 
2941 GTTGGCATTT GTATGTTIAT GAATAATCTG TTCGACAGAA ATGTTTTTCT CCTTGTATTT 
3001 AGTGCTCAAA AAAAA 
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1 CGGCGCACAC CCACACACCG ACCACCAGGC AGCGCCTCCT CGCTTTGGCT CTCGCGTGAG 
61 GAGGGTTTAG GTGGAAGCAG AGCGCGGGGG TTGCCGGGGG ATCCGATCCG GCTGCGGTGC 
121 GGGCGAGATG GCGGCGCCGG CGTCTGCGGT TCCCGGGAGC GCGGCGGGGC TACGGGCGGG 
181 GGCCGTGCGG 7TCCCCGTGC CAGCCGGGGC CCGGAGCTGG CGTGCGGCGG CGGAGCTCCC 
241 GACGTCGCGG TCGCTGC-CT CCGGCCGGAG ATTCCCCGGT GCCGITCGCG TGGGGGGTTC 
301 CC5GGGGGCGC GTGGCCGTGC GCGCGGCGGG CGCGTCAGGG GAGGTGATGA TCCCCGAGGG 
361 CGAGAGCGAC GGGATGdCGG TTTCAGCAGG TTCAGACGAT CTGCAGTTGC CAGCCTTAGA 
421 TGATGAATTA AGCACGGAGG TTGGAGCTGA AGTTGAGArT GAGTCATCTG GAGCAAGTGA 
481 CGTTGAAGGC GTGAAGAGAG TGGTTGAAGA ATTAGCTGCT GAGCAGAAAC CACGAGTTGT 
541 CCCACCAACA GGAGATGGGC AAAAAATATT CCAGATGGAC TCTATGCTTA A?GGCTATAA 
601 GTACCATCTTT GAATATCGAT ATAGCCTATA TAGGAGACTG CGTTCAGACA TTGATCAGTA 
661 TGAAGGAGGA CTGGAAACAT TTTCTCGCGG TTATGAGAAG TTTGGATTTA ATCACAGTGC 
721 TGAAGGToTC ACTTATCGAG AATGGGCTCC CGGGGCACA? TCTGCAC-CAT TAGTAGGTGA 
781 CTTCAACAAT TGGAATCCAA ATGCAGACCG CATGAGCAAA AATGAGTTTG GTGTTTGGGA 
841 GATTTTTCTG CCTAACAATG CTGATGGCTC ATCTCCTATT CCACATGGCT CACGTGTAAA 
901 GGTGCGAATG GAAACTCCAT CTGGTATAAA GGATTCTAT? CCTGCCTGGA TCAAGTACTC 
961 TGTGCAGGCC GCAGGAGAAA TCCCATACAA TGGAATATAC TATGATCCTC CTGAAGAGGA 
1021 3AAGTACATA TTCAAGCATC CTCAACCTAA AAGACCAAAG TCA1TGCGGA TATACGAAAC 
1081 TCATGTTGGA ATGAGTAGCA CGGAGCCAAA GATCAACACG TATGCAAACT TTAGGGATGA 
1141 SGTGCTTCCA AGAATCAAAA AGCTTGGATA CAATGCAGTG CAAA1AATGG CAATTCAAGA 
1201 GCATGCATAT TAT3GAAGCT TTGGGTACCA TGTCACCAAT TTCTTTGCAC CAAGTAGTCG 
1261 TTTCGGGACC CCA3AAGATT TAAAGTCATT GATTGATAAA GCTCATGAGC TTGGTTTAGT 
1321 TGTGCTCATG GAT3TTGTTC ACAGCCATGG GTCAAATAAT ACCCTAGATG GGTTGAACGG 
1331 TTTTGATGGT ACAGATACGC ATTACTTTCA TAGTG3TTCA CGCGGCCATC ATTGGATGTG 
1441 GGATTCTCGC CTTTTCAACT ATGGGAATTG GGAAGTTCTA AGATTFCTAC TATCCAATGC 
1501 AAGATGGTGC- CTCGAGGAGT ATAAGTTTGA TGGTTTCAGA TTTGACGGTG TAACCTCAAT 
1561 GATGTACACT CATCATGGAT TACAAGTAGC ATTTACGGGG AACTACAGTG AATACTTTGG 
1621 ATTTGCCACT GATGCTGATG CAGTAGTTTA CTTGATGCTG GTAAATGATT TAATTCATGG 
1681 ACTTTATCCT GAGGCCATAA CCATCGGTGA AGATGIGAGT GGAATGCCTA CATTTGCCCT 
1741 TCCTGTTCAA GATGGTGGGG TTGGTTTTGA TTATCGCCTT CATATGGCrG TTCCTGACAA 
1801 ATGGATTGAA CTCCTCAAGC AAAGTGATGA ATCTTGGAAG ATGGGTGATA TTGTGCACAC 
1651 ACTGACTAAC AGAAGGTGGT CAGAGAAGTG TGTTACTTAT G2TGAAAGTC ATGATCAAGC 
1921 ACTA3TTGGT GACAAAACTA TTGCATTCTG GTTGATGGAC AAGGATATGT ATGATTTTAT 
1981 GGCTGTC-GAC AGACCGGCAA CACCTAGCAT TGATCGTGGA ArAGCATTGC ATAAAATGAT 
2 041 TAGACTTATC ACAATGGGGT TAGGAGGAGA AGGCTATCTT AACTTTATGG GAAATGAGTT 
2101 CGGACATCCT GAATGGATTG ATTTTCCAAG AGCTCCACAA GTACTTCCAA ATGGTAAATT 
2161 CATCCCAGGG AATAACAACA GTTATGATAA ATGCCGTCGA AGATTTGACC TGGGTGATGC 
2221 GGACTATCT1 AGGTATCGTG GCATGCTAGA GTTTGACCGC GCGATGCAG? CTCTCGAGGA 
2281 AAAAxATGGG TTCATGACAT CAGACCACCA GTACATATCT CGAAAGCATG AAGAGGATAA 
2341 GATGATTATA TTTGAGAAGG GAGATCTGGT ATTTGTGTTC AACTTCCAT? GGAGTAACAG 
2401 CTATTTTGAC TACCGTGTTG GTTGTTTAAA GCCAGGGAAA TACAAGGTGG TCTTGGACTC 
2461 AGATGCTGGA GTCTFTGGTG GATTTGGCAG GArCCATCAC AC.GCAGAGC ACTTCACTGC 
2521 CGATTGTTCA CATGACAACA GGCCCTACTC GTPCTCAGTT TATTCTCCTA GCAGAACCTG 
2 581 CGTTGTCTAT GCTCCAGCGG AATGAGAACA CCAAGAGGCA GCATGCAAGT GTGTGCGGCT 
2641 GCTAGTGCGA AGGAGCAAGA AAAACTAGTT GCCAGCAATC TGTGAACGGC TTTCCTAGGT 
2701 TCTGCTTCGA TGAATGCGGG ATAGACTAGA CAGCTTGCTT TTGTGCTTTG CGGTCCCAAT 
2761 TTGTAGTTTT AGTTTGTGAG GGAAAGAAAC GTTTATTTGT AA-TATCTAT GGCTGTCGAA 
2821 CGGCGACGAA ACCATGAACC CCGTATATTT GTTGGTACCG TTCGAACTGC CAGTTATACA 
2 881 TAGTTCTGCA CTTCTGTACA TCTTGTGATG CTTGAATC 
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82 GCGC3GGGGTTGCCGG3GGATCCGATCCGGCTGCG.GTGCGGGCGAGATG 130 

I II I Mi! IN! I HI Mill III 1 I 10 _ 

55 gcgcggcatttgcggeggga.ggga-ctgcgcgcgagtgcgtgcgggcag 1UJ 
111 GCGGC GCCGQCGTCTGCQGTTCCCGGGA 153 

Mill I II II II II ,„ 

104 gcggcgggggagcacgcaccgggggatggcgtcgttcgcggtgtcc . ggc 152 
155 GCGCGGCGGGGCTACGGGCGGGGGCCGTGCGGTTCCCCGTGCCAGCCGGG 208 

III Mill II Mill I I MM I I I I II Ml 

153 gcgaggctcggggtcgtgcgggcggggggcgg cggcggcggcgggg 198 

. ■ • 

209 GCCCGGAGCTGGCGTGCGGCGGCGGAGCTCCCGACGTCGCGGTCGCTGCT 258 

| | | | I I I MIMI I 1 1 1 _ 

199 gtggcccggcggcgcgatccggcgggg tggacttgccgtcggtgct M 

?59 CTCCGGCCGGAGATTCCCCGGTGCCGTTCGCGTGGGGGGTTCCGGGGGGC 308 

II I I III II 1 Ml I I II Ml 

245 cttcaggagga aggactccttctcacgtggcgtt 278 

* * * 9 " 

309 GCGTGGCCGTGCGCGCGGCGGGCGCGTCAGGGGAGGTGATGATCCCCGAG 358 

|| M Mill M I Ml Mill MIMI 

279 gtgagctgcgcgggtgctcctgggaaggtgctggtgcc-ggc 320 

» * * ' ■ 

359 GGCGAGAGCGACG3GATGCCGGTTTCAGCAGGTTCAGACG 398 

II I I II M M I Ml I nun 

321 ggtgggagcgacgacttgctgtcctctgcggaaccagacgtggaaactca 370 
399 ATCTGCAGTTGCC AGCCT 416 

MM III I II I Ml 

371 agagcaacctgaagaatct: . cagatacctgatgataataaagtaaaacct 419 

• ■ ■ ♦ 

417 ip AGATGATGAATTAAGCACGGAGGT 441 

' " II I II! I MM MM 

420 tttgaggaggaggaagagattccagcagtggcagaagcaagcataaagct 469 
4^2 TGGAGCTGAAGTTGAGATTGAGTCATC TGGAG 473 

II I Ml Ml I MM M I! M I Bio 

470 tgtggctgaagacaaacttgaatcttcagaagtgattcaacacattgagg 519 
474 CAAGTGACGTTGAAGGCGTGAAGAGAGTGGTTGAAGAATTAGCTGCTGAG 523 

M II IM II M I I II I Ml Ml I III Ml 

520 aaaatgtgactgagggtgtgatcaaagatgctgatgaaccaactgtggag 569 
524 C AGAAACCACGAGTTGTCCCACCAACAGGAGATGGGCAAAAAAT ATTCCA 573 

! IMIIIIIMM IMMIII MM M II MM II! 

570 gataaaccacgagttatcccaccaccaggagatgggcagaagacatacca ol9 

. . » ■ • 

571 GATGGACTCTATGCTTAATGGCTATAAGTACCATCTTGAATATCGATATA 523 

II III Mill I IMM II II Ml III Ml Mill I 

620 aattgacccaatgctggaaggatttcggaaccatcttgactaccgataca 569 



624 GCCTATATAGGAGAC TGCGTTCAGACATTGATCAGTATGAAGGAGGACTG 573 

I Ml I Mil MMI Ml Mill II MMIM II I! 

670 gtgaatacaagagaatgcgtgcagctattgaccaacatgaaggtggcntg 719 
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674 GAAACATTrTCTCGCGGrTATGAGAAGTTTGGATTTAATCACAGTGCTGA 723 

II II Ml! MINIM I III Mill I Ml Mill 

720 gatgcattttctcgtggttacgaaaagcttggattcacccgcagcgctga i69 
724 AGGTGTCACTTATCGAGAATGGGCTCCCGGGGCACATTCTGCAGCATTAG 773 

iii i ii i i ii mil iiiiiiiiinii 

770 aggcattacctaccgagaatgggcacctggagcacagtctgcagcattag Bis 
774 TAGGTGACTTCAACAATTGGAATCCAAATGCAGACCGCATGAGCAAAAAT 823 

liMMIilllMMIIMIll 1 1 1 1 E I L 1 1 1 1 Mil M Mil 

B20 taggtgacttcaacaattggaacccaaatgcagatactatgaccagaaat 869 
824 GAGTTTGGTGTTTGGGAGATTT^CTGCCTAACAATGCTGATGGCTCATC 873 

MM M 1 1 1 1 1 E 1 1 1 1 1 1 E ! I IIMMI1IIIIIIII1IM II I 

370 gagtatggtgtttgggagatttccctgcctaacaatgctgatggatcccc 919 
e -7 4 TCCT^TTCCACATGGCTCACGTGTAAAGGTGCGAATGGAAACrCCATCTG 923 

1 Mil Ml HMIIMillllllMI I II Mill M Illlli! qcq 

920 tgctattcctcatggctcacgtgtaaagatucggatggatacaccatctg 969 
924 GTATAAAGGA^TCTATTCCTGCCTGGATCAAGTACTCTGTGCAGGCCGCA 373 

I Ml, SIMM 1 1 1 1 II 1 11 1 M 1 1 MM llhllllll M 

970 gcgtaaaggattcaattcctgcctggattaagtttgctgtgcaggctcca 1019 
97^ GGAGAAATCCCATACAATGGAATATATTATGATCCTCCTGAAGAGGAGAA 1023 

~ M Mill 1 1 Mill II I 'M||! Ml 1 1 1 1 1 M I II II 

102 0 ggtgaaataccgtacaaeggtatatattatgatccacctgaagaagaaaa 1069 
1024 GTACATATTCAAGCATCCTCAACCTAAAAGACCAAAGTCATTGCGGATAT 1073 

I, Mill 1 MIIIIIIIMMM MIIIM II MMIMM 

1C70 acatgtattccaacatcc^caacctaaacgaccaaattcgctgcggauat 1119 
-1074 AGGAAACTCATGTTGGAArGAGTAGCACGGAGCCAAAGATCAACACGTAT 1123 

Mill Ml I M 1 1 1 1 1 1 M M I Ml II Mill Mill Ml 

112 Q atgaatcacatattggaatgagfcagcccggaaccgaaga-aaacacatat l-i-69 

• • • 

1124 GCAAACTTTAGGGATGAGGTGCrTCCAAGAATCAAAAAGCTTGGATACAA 1173 

II 11 1 1 1 1 M II 1 1 1 Hi I M IMIMM MIMIIMM DIM 

117 0 gctaattttagggatgaggtgctaccaagaa^taaaaagcttgggtacaa 1219 
1174 TGCAGTGCAAATAATGGCAATTCAAGAGCATGCATATTATGGAAGCTTTG 1223 

i i i » ■ «■ > i t l t t I I r 1 I ! 1 I \ I i I I I 



I 



1220 tgctgtacagataatggcaatccaggagcactcttattazgcaagctttg 1269 

> 

1 2 2 * GG^ACCATGTC ACCAATTTCTTTGC ACCAAGTAGTCGTTrCGGGACCCCA 1273 

Mi; MM! I! M IMIMM MIIIM! 1 1 1 1 1 1 i I HUM 

1270 ggtatcatgttactaacttctttgegccaagtagccgtttcggaacccca 1319 
1274 GAAGATTTAAAGTCATTGATTGATAAAGCTCATGAGCTTGGTTTAGTTG'T 1323 

Mill i I II II MIIIIMMM1IM lllililllll MM 

1320 gaagacttgaaatctctgattgataaagctcaccagcttggtttgcttgt 13 69 

» • * * ■ 

'324 GCTCATGGATGTTGTTC ACAGCCATGCGT CAAAT AATACCCTAGATGGG? 1373 

II MIMI II Mllil Mill Mill MIIIM! Mill I 

1370 acttatggatattgttcacagtcatgcatcaaacaataccctggatggtt 1419 
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1374 TGAACGCTTTTG^TGGTACAGATACGCATTACTTTCATAGTGGTTCACGC 1423 

mi Minimum nm mum m mm mii 

1420 tgaatggtrttgatggtactgatacacattacttccatggtggaccacgg 1469 
1424 gGCCATCATTGGATGTGGGATTCTCGCCTTTOCAACTATGGGAATTGGGA 1473 

ii nm iiiiiiimiiiiMiiM immmmmii mm 

1470 ggtcatcactggatgtgggattctcgcctgttcaactatgggag-tggga Ibi9 
1474 AGTTC^AAGATTTCTACTATCCAATGCAAGATGSTGGCTCGAGGAGTATA 1523 

" mi im i i h i i mi iimm i icco 

1520 agttttaagatatttactgtcgaatgcaaggtggtggcttgaagaataca lb69 
152* AGTTTGATGGTTTCAGATTTGACGGTGTAACCTCAATGATGTACACTCAT 1573 

" mil in n imii! ii ii nm liiimi mini 

1570 agtttgatgggtttcgatttgatggggtgacctccatgatgtatactcat lbiy 
1574 CA^GGATTACAAGTAGCATTTACGGGGAACTACAGTGAATACTTTGGATT 1623 

Mill lilll Ii MINIM Ii MM I Mill Mil MM 

1620 catggtttacaggtggcatttaccggcaactatggcgaatattttgga-t 16 by 

. . • ' * 

1624 TGCCACTG? TGCrGATGCAGTAGTTTACTTGATGCTGGTAAATGATTT AA 1673 

Ml I i I III 1 IMMMMilMmiMIMMIII 1 1 Ml HI 

167 0 tgctactgatgttgstgcagtagtttacttgatgctggtgaacgatctaa 1719 
'< 674 TTC-PTGGACTTTATCCTGAGGCCATAACCATCGGTGAAGATGTCAGTGGA 1723 

mi mi 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M mii mum mi 1 .: n 

1720 ttcatgggctttaccctgaggctgtagccattggtgaagatgtcagcggg 1769 

m * * " " 

17-74 ATGCCTACAT1 u IGCCCrTCCTGTTCAAGATGGTGGGGTTGGTTTTGAT'rA 1773 

nm mm mmimiiiiimi iiiiniiiii u io 

1770 atgcccacattttgtattcctgttcaagatggtggtgttggttttgacta 1319 
1774 TCGCCTi^CA'TA^GGCTGTTCCTGACAAATGGATTGAACTCCrCAAGCAAA 1323 

in i imimiii ii imiiMiii i i m mi i in i m ^ 

1820 tcgtttgcatatggctgtaccggacaaatggatcgaacccctcaagcaaa 18o9 
1824 GTGATGAATCTTGGAAGATGGGTGATATTGTGCACACACTGACTAACAGA 1B73 

Mil I III MINI III II Ml MM I II II II IN iqio 

1870 gtgacgaataztggaaaatgggtgatatcgtgcacaccctaacgaataga 1919 
1874 AGGTGX3TCAGAGAAGTGTGTTACTTATGCTGAAAGTCATGATCAAGCACT 1923 

iimiiimm imiMiiiiiii miiiimi iiimn 

1920 aggtggtcagagaagtgtgttacttatgcagaaagtcatgaccaagcac- 1969 

■ • 1 • 

1924 AGTTGGrGACAAAACTATTGCATTCTGGTTGATGGACAAGGATATGTATG 1973 

1 11 Ml Ml Ml IIIMIMMIIIMMMIMI Ml Ml Mil Ml 

197 0 agttggtgacaagactattgcattctggttgatggataaggatatgtatg 2019 

. • * 

1974 ATTT^ATGGCTCTGGACAGACCGGCAACACCTAGCATTGATCGTGGAATA 2023 

lllllilMMII IIMMII Mill 111 M 1 1 1 E E ) 11 1 1 1 II! 

2020 attttatggctctagacagaccttcaacacctcgcattgatcgtgggata 2069 
2024 GCATTGCATAAAATGATTAGACTTATCACAArGGGGTTAGGAGGAGAAGG 2073 

Mil I M 1 1 1 M I E 1 1 I III INI IMII ItlMMI Mil 

2070 gcartacataaaatgattaggcttgtcaccatgggcttaggaggcgaagg 2119 
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2074 cTAfCTTAACTTTATGGGAAATGAGTTCGGACATCCTGAATGGATI'GAI'T 2123 

MIMIHt II llllllllllilll li lillllllllllll llll 

2120 ctatcttaatttcatgggaaatgagtttgggcatcczgaatggatagatt 2169 

» 

2124 TTGCAAGAGCTCCACAAGTACTTCCAAATGGTAAATTCATCCCAGGGAAT 2173 

i iimn 1 1 iii lijiiiinii ii mm! ii 

2170 tcccaagaggcccgcaaagtcttccaaatggctcggucctcccaggaaac 2219 

. - » 

2 1 7 A AACAACAGTTATGATAAATGCCGTCGAAGATTTGACCTGGGTGATGCGGA 2223 

III illlll 'Ml: , I IE Mill II 

2220 aactacagttttgataaatgccgtcgtagatttgaccttggagatgcaga 22 69 

• • ■ 

2224 CTATCTTAGGTATCGTGGC ATGCTAGAGTTTGACCGCGCGATGCAGTCTC 2273 

III Mill llll IM Mil I III 1 1 ill I II Illlll II 

2270 ttatcttagatatcatggtatgcaaeagtttgatcaggccatgcagcatc 2319 



2274 TCGAGGAAAAATATGGGTTCATGAC ATCAGACCACCAGTACATATCTCGA 2323 

I MIMIIMIMII i Mi II 1 1 J 1 1 ! M Mill IE 

2320 ttgaggaaaaatatggattcatgacatctgagcaccagtatatatcgcgc 2369 



2324 AAGCATGAAGAGGATAAGATGATTATATTTGAGAAGGGAGATCTGGTATT 2373 

M II li IMIIIIM lili II M IMI IMMI IIIIMI 

2370 aaacacgaggaggataaggtgatcatcttcgagacaggagatttggtatt 2419 
2374 TGTG^TCAACTTCCATTGGAGTAACAGCTATTTTGAGTACCGTGTTGGTT 2423 

MMMIMMMI IMMMI 1 1 E E 1 1 i 1 1 i 1 1 1 1 1 1 II MM 

2420 cgtgttcaacttccactggagtaa^agctattttgactatcgcgtcggtt 2469 



2424 GTT-T AAJ^GCCAGGGAAATAT AAGGTGGTC TTGGACTCAGATGCTGGACTC 2473 

llll Mill M ! I II IM I M 1 1 1 1 1 1 1 1 1 : I Ml III 

2470 gtttaaagcctggaaagtacaaga-tgtgttggactcagacgatggcctc 2519 



?4 74 T ,r T , TGGTGG-i n "rc , GGCAGGATCCATCACACTGCAGAGGACTTCACTGCCGA 2523 

MM IMMI I II I IMI Ml III IMMMIII M 

2520 tttggtggattcagtcggcttgatcatgatcctgagtacttcactgctga 2569 
2 524 TTGTTCACATGACAACAGGCCCTACTCGTTCTCAGTTTATTCTCCTAGCA 2573 

M I MIL II I IE MM! 1 1 i I I II llll 

2 570 ctggccgcatgacaacagacsatgttcattctcggtgtacaccccaagca 2 619 



2574 GAACCTGCGTTGTCTATGCTC 2594 

MM! Ml M Mill I 

2620 gaaccgccgtcgtgtatgcac 2640 




riceSBEIIalR. seq 

1 CTCGAGTCTA GATCGCGTC G GTTGTTTA AA GCCTGGA AA3 TACAAG ATTGT 

5 6 GTTGGACTC AGACGATGGC CTCTTTGGT G GATTCAGT CG GCTTGAT CATGA 

111 TGCTGAGT A CTTCACTGC TGACTGGCCG CATGACAAC A 3ACCATGT TCATT 

166 CTCGGTG TA CACCCCAA G CAGAAC2GC CGTCGTGTAT G2ACTTACA GAGGA 

221 CTAATG ATC AGCTCTG AT CATTGGGG G AA2AACTCA AG3GAGTTGG TGGTA 

27 6 ATGAC GCCG GAATAC AAC TCAAGTG AA AGSTGAAA A GAAAGGCTGC CCTGA 

331 CGAT GTGAT TTGAG GGGC TTGTGT TTC ATCGCCA AT GCGAGGAAGA TGAGG 

38 6 TAG AAAAGC CTAC TGATG AGCTC CTGT TTTCGA GTG ACPCGTGAAG GAAAT 

4 41 AG ACCAGGG TGA AGGGCT TTTT TCAGA GCTAT ACCA AACCCATCCT ATGTT 

4 96 G CGCATTCG CT GTAGTTT TGT ACATAA CGAT ATCGG TT3GCATTTG TATGT 

551 TTATGAATA A TCTGTTCG AC AGAAATG TTT TTCTCC TTGTAACTAG TGAA 

606 TTC 



riceSBEIIblR.seq 

1 CTCGAGTCTA GNNNNNNNN N NNNNNNNN NN NNNNNNN NNN NNNNNN NNNNN 

56 NNNNNNNNN NNNNNNNNNN NNNKNNNNN N NNNNNNNN NN NNNNNNN NNNNN 

111 NNNNNNNN N NNNNKNMNN NNNNNNNNNN NNNNNNNNN K NNNNNNNN NNNBN 

166 NNNNNNN NN NNNNNNNN N NNNNNNNNN NNNNNNNNNG CTCCAGCGG AATGA 

221 GAACAC CAA GAGGCAG CA TGCAAGTG T GTGCGGCTG CTAGTGCGAA GGAGC 

27 6 AAGAA AAAC TAGTTG CCA GCAATCT GT GAACGGCT T TCCTAGGTTC TGCTT 

331 CGAT GAATG CCGGA TAGA CTAGAC AWN NNNNNNN NN NNNNNNNNNN NNNNN 

386 NNT TGTAGT TTT A GTTTG TGAGG GAAA GAAACG TTT ATTTGTAATT ATCTG 

4 41 TG GCTGTCG AAC GGCGAC GAAA CCATG AACCC CGTA TATTTGTTGG TACCG 

4 96 T TCGAACTG CC AGTTATA CAT AGTTCT GCAC TTCTG TACATCTTGT GATGC 

551 TACTAGTGA A TTC 



riceSBEiIK. seq 

1 CTCGAGTCTN NNNNNNNNNN NNNNKNNNNN NNNNNNNNNN NNNIINNNNNN NNNNN 

5 6 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNN 

111 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN KNNNNNNNNN NNNNN 

16 6 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN KNNNNNNNNN NNNNN 

221 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNN 

27 6 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNN 

331 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNN 

38 6 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN .NNNNNNNNNN NNNNN 

441 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNN 

4 96 NNNNNNNNNN NNNNKNNAGC ATCAC-ATTTC TTGATCAGGA GCAACTGTTG GTGCC 

551 CTTGTAAACT AGIGAATTC 
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<110> Commonwealth Scientific and industrial Research Organisation 

<120> Rice and Rice Products thereof having Starch with an Increased 
Proportion of Amylose 

<150> US60/515102 

<151> 2003-10-27 

<160> 3 

<170> Kopatentln 1.71 

<210> 1 

<211> 2739 

<212> DNA 

<213> Oryza sativa 

<223> sbe I c DNA 



<400> 1 

gccaccgaca tccgccgcaa tgctgtgtct cacctcctct tcctcctccg cgcccgctcc 60 

gctccttccc tctctcgctg atcgaccgag cccgggaatc gcgggcgggg gtggcaatgt 120 

tcgcctgagc gtggtttctt cgccgcgccg gtcgtggcct ggaaaggtca agaccaattt 180 

ctcagttcct gcgactgcgc gaaaaaacaa aaccatggtg actgttgtgg aggaggtcga 240 

ccaccttcct atatatgatc tggaccctaa gttggaggaa ttcaaggatc acttcaacta 300 

taggataaaa agatacctcg accagaaatg cctgattgaa aaacatgagg ggggccttga 3 60 

agaattttct aaaggctatt tgaagtttgg gattaataca gttgatggtg ccacaatata 420 

tcgtgaatgg gcgcctgctg cacaagaagc acagctcatt ggtgagttca ataactggaa 4 80 

tggtgcaaaa cacaagatgg agaaggataa atttggcatt tggtcaatca agatttcaca 540 

tgtcaatggg aagcctgcca tccctcacaa ttccaaggtt aaatttcgct ttaggcatgg 600 

gggtggagca tgggttgatc gtattcccgc atggattcgt tatgcaactt ttgatgcctc 660 

taaatttgga gctccatatg atggtgtaca ctgggatcct ccagcctgtg aaaggtacgt 720 

gtttaagcat cctcgacctc caaaacctga tgctccacgc atctatgagg ctcatgtggg 780 

gatgagtggt gaagagccag aagtaagcac atacagagaa tttgcagaca atgtgttacc 840 

acgcatacgg gcaaataact acaacacagt tcagttaatg gcaatcatgg aacattccta 900 
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ctatgcttct tttgggtatc acgtgacaaa ttttttcgca gtcagcagca gatcaggaac 960 

accagaggat ctgaaatatc ttgttgacaa ggcacatagt ttaggattac gagttctgat 1020 

ggatgttgtc catagccatg cgagtaataa tgtgaccgat ggtctaaatg gctatgacgt 1080 

tggacaaaac actcatgagt cttattttca tacaggagat aggggctacc ataaactctg 114 0 

ggatagtcgt ctgttcaact atgccaattg ggaggtctta agatttcttc tttctaattt 1200 

gagatattgg atggacgaat tcatgtttga tggcttccga tttgatgggg ttacatcaat 1260 

gctataccat caccatggta tcaataaggg atttactgga aactacaagg agtatttcag 1320 

tttggatacc gatgtggatg caattgttta catgatgctc gcaaaccatt taatgcataa 1380 

actcttgccg gaagcaacta ttgttgctga agatgtttcg ggcatgccag tgctttgtcg 1440 

gccagttgat gaaggtggag tagggtttga cttccgcctg gcaatggcca ttcctgatag 1500 

atggattgac tacctgaaga acaaagagga ccgcaaatgg tcaatgagtg aaatagtgca 1560 

aactttgact aacaggagat atacagaaaa atgcattgcc tatgccgaga gccatgatca 1620 

gtccattgtt ggtgacaaga ctatagcatt tctcttgatg gacaaggaaa tgtacactgg 1680 

catgtcagac ttgcagcctg cttcacctac catcaaccgt ggcattgcac tccaaaagat 1740 

gattcacttc attacgatgg cccttggagg tgatggctac ttaaatttta tgggcaatga 1800 

gtttggccat ccagaatgga ttgactttcc aagagaaggc aacaactgga gctatgataa 1860 

atgcagacgt cagtggagcc ttgtcgacac tgatcacctt cgatacaagt atatgaatgc 1920 

atttgatcaa gcaatgaatg cactcgagga ggaattttcc ttcctgtcat catcaaagca 1980 

gattgttagc gacatgaacg agaaagataa ggttattgtc tttgaacgtg gagatttggt 204 0 

ttttgttttc aattttcatc ccaacaaaac ttacaagggt tacaaagtcg gatgtgactt 2100 

gcccgggaag tacagagtag ctctggactc tgatgctttg gtctttggtg gccatggaag 2160 

agttggccat gatgtggatc acttcacgtc tcccgaggga atgccaggag taccagaaac 2220 

aaatttcaac aaccgcccta actcattcaa agtcctttcc ccgccccgta cctgtgtggc 2280 

ttactatcgc gttgatgaag atcgtgaaga gctcaggagg ggtggagcag ttgcttctgg 234 0 

aaagattgtt acagagtata tcgatgttga agcaacaagt ggggagacta tctctggtgg 24 00 

ctggaagggc tccgagaagg acgattgtgg caagaaaggg atgaagtttg tgtttcggtc 24 60 
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ttctgacgaa gactgcaaat gaagcatcag atttcttgat caggagcaac tgttggtgcc 2520 

cttgtaatct ggagatcctg gcttgccttg gacttggttg tggttcttta gcagttgcta 2580 

tgtacctatc tatgatatga actttatgta tagttcgcct taaagaaaga ataagcagtg 2640 

atgatgtggc cttaaacctg agctgcacaa gcctaatgta aaaataaagt ttcaggcttt 2700 

catccagaat aaaacagctg ttcatttacc atctcaaaa 2739 



<210> 2 

<211> 3015 

<212> DNA 

<213> Oryza sativa 

<223> sbe II a cDNA 



<400> 2 

cttgactccc cccactcctc cctcgtgctg ctcctcctcg tcgctcggct cgaggcgcgg 60 

catttgcggc gggagggatc tgcgcgcgag tgcgtgcggg caggcggcgg gggagcacgc 120 

accgggggat ggcgtcgttc gcggtgtccg gcgcgaggct cggggtcgtg cgggcggggg 180 

gcggcggcgg cggcgggggt ggcccggcgg cgcgatccgg cggggtggac ttgccgtcgg 24 0 

tgctcttcag gaggaaggac tccttctcac gtggcgttgt gagctgcgcg ggtgctcctg 300 

ggaaggtgct ggtgcctggc gqtgggagcg acgacttgct gtcctctgcg gaaccagacg 3 60 

tggaaactca agagcaacct gaagaatctc agatacctga tgataataaa gtaaaacctt 420 

ttgaggagga ggaagagatt ccagcagtgg cagaagcaag cataaaggtt gtggctgaag 4 80 

acaaacttga atcttcagaa gtgattcaag acattgagga aaatgtgact gagggtgtga 540 

tcaaagatgc tgatgaacca actgtggagg ataaaccacg agttatccca ccaccaggag 600 

atgggcagaa gatataccaa attgacccaa tgctggaagg atttcggaac catcttgact 660 

accgatacag tgaatacaag agaatgcgtg cagctattga ccaacatgaa ggtggcttgg 720 

atgcattttc tcgtggttac gaaaagcttg gattcacccg cagcgctgaa ggcattacct 780 

accgagaatg ggcacctgga gcacagtctg cagcattagt aggtgacttc aacaattgga 840 

acccaaatgc agatactatg accagaaatg agtatggtgt ttgggagatt tccctgccta 900 

acaatgctga tggatcccct gctattcctc atggctcacg tgtaaagatt cggatggata 960 
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caccatctgg cgtaaaggat tcaattcctg cctggattaa gtttgctgtg caggctccag 1020 

gtgaaatacc gtacaacggt atatattatg atccacctga agaagaaaaa tatgtattcc 1080 

aacatcctca acctaaacga ccaaattcgc tgcggatata tgaatcacat attggaatga 114 0 

gtagcccgga accgaagata aacacatatg ctaattttag ggatgaggtg ctaccaagaa 1200 

ttaaaaagct tgggtacaat gctgtacaga taatggcaat ccaggagcac tcttattacg 12 60 

caagctttgg gtatcatgtt actaacttct ttgcgccaag tagccgtttc ggaaccccag 1320 

aagacttgaa atctctgatt gataaagctc acgagcttgg tttgcttgta cttatggata 1380 

ttgttcacag tcatgcatca aacaataccc tggatggttt gaatggtttt gatggtactg 1440 

atacacatta cttccatggt ggaccacggg gtcatcactg gatgtgggat tctcgcctgt 1500 

tcaactatgg gagttgggaa gttttaagat atttactgtc gaatgcaagg tggtggcttg 1560 

aagaatacaa gtttgatggg tttcgatttg atggggtgac ctccatgatg tatactcatc 1620 

atggtttaca ggtggcattt actggcaact atggcgaata ttttggattt gctactgatg 1680 

ttgatgcagt agtttacttg atgctggtga acgatctaat tcatgggctt tatcctgagg 174 0 

ctgtagccat tggtgaagat gtcagcggga tgcccacatt ttgtattcct gttcaagatg 1800 

gtggtgttgg ttttgactat cgtttgcata tggctgtacc ggacaaatgg atcgaactcc 1860 

tcaagcaaag tgacgaatat tggaaaatgg gtgatatcgt gcacacccta acgaatagaa 1920 

ggtggtcaga gaagtgtgtt acttatgcag aaagtcatga ccaagcacta gttggtgaca 1980 

agactattgc attctggttg atggataagg atatgtatga ttttatggct ctagacagac 204 0 

cttcaacacc tcgcattgat cgtgggatag cattacataa aatgattagg cttgtcacca 2100 

tgggcttagg aggcgaaggc tatcttaatt tcatgggaaa tgagtttggg catcctgaat 2160 

ggatagattt cccaagaggc ccgcaaagtc ttccaaatgg ctcggtcctc ccaggaaaca 2220 

actacagttt tgataaatgc cgtcgtagat ttgaccttgg agatgcagat tatcttagat 2280 

atcatggtat gcaagagttt gatcaggcca tgcagcatct tgaggaaaaa tatggattca 2340 

tgacatctga gcaccagtat atatcgcgca aacacgagga ggataaggtg atcatcttcg 24 00 

agagaggaga tttggtattc gtgttcaact tccactggag taatagctat tttgactatc 24 60 

gcgtcggttg tttaaagcct ggaaagtaca agattgtgtt ggactcagac gatggcctct 2520 
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ttggtggatt cagtcggctt gatcatgatg ctgagtactt cactgctgac tggccgcatg 2580 

acaacagacc atgttcattc tcggtgtaca ccccaagcag aaccgccgtc gtgtatgcac 2640 

ttacagagga ctaatgatca gctctgatca ttgggggaac aactcaaggg agttggtggt 2700 

aatgacgccg gaatacaact caagtgaaag gtgaaaagaa aggctgccct gacgatgtga 27 60 

tttgaggggc ttgtgtttca tcgccaatgc caggaagatg aggtagaaaa gcctactgat 2820 

gagctcctgt tttcgagtga ctcgtgaagg aaatagacca gggtgaacgg cttttttcag 2880 

agctatacca aacccatcct atgttgcgca ttcgctgtag ttttgtacat aacgatatcg 2940 

gttggcattt gtatgtttat gaataatctg ttcgacagaa atgtttttct ccttgtattt 3000 

agtgctcaaa aaaaa 3015 



<210> 3 

<211> 2918 

<212> DNA 

<213> Oryza sativa 

<223> sbe lib cDNA 



<400> 3 

cggcgcacac ccacacaccg accaccaggc agcgcctcct cgctttggct ctcgcgtgag 60 

gagggtttag gtggaagcag agcgcggggg ttgccggggg atccgatccg gctgcggtgc 120 

gggcgagatg gcggcgccgg cgtctgcggt tcccgggagc gcggcggggc tacgggcggg 180 

ggccgtgcgg ttccccgtgc cagccggggc ccggagctgg cgtgcggcgg cggagctccc 240 

gacgtcgcgg tcgctgctct ccggccggag attccccggt gccgttcgcg tggggggttc 300 

cggggggcgc gtggccgtgc gcgcggcggg cgcgtcaggg gaggtgatga tccccgaggg 3 60 

cgagagcgac gggatgccgg tttcagcagg ttcagacgat ctgcagttgc cagccttaga 420 

tgatgaatta agcacggagg ttggagctga agttgagatt gagtcatctg gagcaagtga 4 80 

cgttgaaggc gtgaagagag tggttgaaga attagctgct gagcagaaac cacgagttgt 540 

cccaccaaca ggagatgggc aaaaaatatt ccagatggac tctatgctta atggctataa 600 

gtaccatctt gaatatcgat atagcctata taggagactg cgttcagaca ttgatcagta 660 

tgaaggagga ctggaaacat tttctcgcgg ttatgagaag tttggattta atcacagtgc 720 
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tgaaggtgtc acttatcgag aatgggctcc cggggcacat tctgcagcat tagtaggtga 780 

cttcaacaat tggaatccaa atgcagaccg catgagcaaa aatgagtttg gtgtttggga 840 

gatttttctg cctaacaatg ctgatggctc atctcctatt ccacatggct cacgtgtaaa 900 

ggtgcgaatg gaaactccat ctggtataaa ggattctatt cctgcctgga tcaagtactc 960 

tgtgcaggcc gcaggagaaa tcccatacaa tggaatatat tatgatcctc ctgaagagga 1020 

gaagtacata ttcaagcatc ctcaacctaa aagaccaaag tcattgcgga tatacgaaac 1080 

tcatgttgga atgagtagca cggagccaaa gatcaacacg tatgcaaact ttagggatga 114 0 

ggtgcttcca agaatcaaaa agcttggata caatgcagtg caaataatgg caattcaaga 1200 

gcatgcatat tatggaagct ttgggtacca tgtcaccaat ttctttgcac caagtagtcg 1260 

tttcgggacc ccagaagatt taaagtcatt gattgataaa gctcatgagc ttggtttagt 1320 

tgtgctcatg gatgttgttc acagccatgc gtcaaataat accctagatg ggttgaacgg 1380 

ttttgatggt acagatacgc attactttca tagtggttca cgcggccatc attggatgtg 1440 

ggattctcgc cttttcaact atgggaattg ggaagttcta agatttctac tatccaatgc 1500 

aagatggtgg ctcgaggagt ataagtttga tggtttcaga tttgacggtg taacctcaat 1560 

gatgtacact catcatggat tacaagtagc atttacgggg aactacagtg aatactttgg 1620 

atttgccact gatgctgatg cagtagttta cttgatgctg gtaaatgatt taattcatgg 1680 

actttatcct gaggccataa ccatcggtga agatgtcagt ggaatgccta catttgccct 1740 

tcctgttcaa gatggtgggg ttggttttga ttatcgcctt catatggctg ttcctgacaa 1800 

atggattgaa ctcctcaagc aaagtgatga atcttggaag atgggtgata ttgtgcacac 1860 

actgactaac agaaggtggt cagagaagtg tgttacttat gctgaaagtc atgatcaagc 1920 

actagttggt gacaaaacta ttgcattctg gttgatggac aaggatatgt atgattttat 1980 

ggctctggac agaccggcaa cacctagcat tgatcgtgga atagcattgc ataaaatgat 2040 

tagacttatc acaatggggt taggaggaga aggctatctt aactttatgg gaaatgagtt 2100 

cggacatcct gaatggattg attttccaag agctccacaa gtacttccaa atggtaaatt 2160 

catcccaggg aataacaaca gttatgataa atgccgtcga agatttgacc tgggtgatgc 2220 

ggactatctt aggtatcgtg gcatgctaga gtttgaccgc gcgatgcagt ctctcgagga 2280 
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aaaatatggg ttcatgacat cagaccacca gtacatatct cgaaagcatg aagaggataa 2340 

gatgattata tttgagaagg gagatctggt atttgtgttc aacttccatt ggagtaacag 2400 

ctattttgac taccgtgttg gttgtttaaa gccagggaaa tataaggtgg tcttggactc 24 60 

agatgctgga ctctttggtg gatttggcag gatccatcac actgcagagc acttcactgc 2520 

cgattgttca catgacaaca ggccctactc gttctcagtt tattctccta gcagaacctg 2580 

cgttgtctat gctccagcgg aatgagaaca ccaagaggca gcatgcaagt gtgtgcggct 2640 

gctagtgcga aggagcaaga aaaactagtt gccagcaatc tgtgaacggc tttcctaggt 2700 

tctgcttcga tgaatgccgg atagactaga cagcttgctt ttgtgctttg cgctcccaat 2760 

ttgtagtttt agtttgtgag ggaaagaaac gtttatttgt aattatctat ggctgtcgaa 2820 

cggcgacgaa accatgaacc ccgtatattt gttggtaccg ttcgaactgc cagttataca 2880 

tagttctgca cttctgtaca tcttgtgatg cttgaatc 2918 
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